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TABLES OF CROSS-SECTIONS OF NUCLEAR REACTIONS
WITH NEUTRONS IN THE 14-15 MeV ENERGY RANGE

SUMMARY

During the last few vears many measurements of nuclear reactions with neutrons (n. 2n), (n, p), (n, np), (n, d), (n, Hed), (n, 1),
(n. %) and {(n. n2) in the energy range Fn = 14-15 MeV have been carried out, so that a compilation of the cross-sections of these reactions
seemed 1o be of general value. Thus, these tables of cruss-sections will give a general picture of the measured values available, provide a
basis for special theoretical considerations, and in some cases point up the urgency of making further investigations on more precise
measurements in this field.

The tables are arranged as follows :

I. Column I will mark each single measurement : the first number gives the atomic number
and the second the mass of the target nucleus. The second number is left out if only
the cross-section of the natural element has been measured. The small letter marks

the type of reaction :

a — (n, 2n) reaction
n, p) reaction
n, np -+ n, pn -+ n, d) reaction

n, p -+ n, pn) reaction

n, d) or (n, He®) reaction
n,p -+ n, pn + n, np + nd) reaction

n, 1) or (n, 2p) or (n, tn) reaction

h —

(

(

(

e — (n, np) or (n, nd) reaction
(

(

(

i — (n, o) reaction

r — (n, not) reaction

The following number indicates the measurements of the different authors in order of

succession.

II. References.

ITI. Half-life uscd for the measurement. If the half-life has especially been remeasured, an

index mark is given.
IV. Neutron energy in MeV.
V. Cross-section in mb and error.

VI. Specification of the absolute measurement of neutron flux. In the case of relative

measurements, the cross-section used for comparison is given.

VII. Description of method.

VIIT. Sources of uncertainties which according to the author have been used for calculation

of error given in column V.



IX. Target used for experiments.

In many cases not all the dctails could be specified in the columns because the publi-
cations do not contain though all the information nccessary for columns III through IX.

It is obvious that two methods were mainly used for the determination of cross-
sections :

1) Registration of the particles emitted in the rcaction (nuclear plates, teleseope) ;

2) Measurement of - and vy-ray activities of the targets after irradiation by the ncutrons.
For comparison of the results of different authors the following items must be observed :

a) Method 1) does not permit of any discrimination between (n, py)- and (n, pn) or between
(n, av)- and (n, an)-reactions.

b) By method 2) the reactions (n, np), (n, pn) and (n, d) cannot be separated.

¢) For a determination of cross-scctions by method 2) it is necessary to know the intensities
and the energies of all the 8- and vy-rays emitted from the residual nuclei. For many nuclei
the decay scheme is not known precisely. As a result of this, sume errors may appear
in the calculation of the cross-section from the radioactivities measurcd. But even
by using equal decay schemes considerable differences in the results may still arise
according to the method applied (measurement of total B-ray-activity, measurement
of definite y-energies in photopeaks, measurement of the total vy-activity, counting
of positron annihilation radiation by coincidences).

d) As in many publications not all the sources of uncertainties were thoroughly examined
for a calculation of the errors, a comparison of the errors quoted by different authors
can be made with some reserve only (see VIII). If quoted in the publications column V
indicates whether the error given is the mean (mostly) or the probable error.

e) Though a large number of results was compiled, it will still be difficult to make more
precise statements on the quality of the single measurements. If there are several results
available for one reaction at equal ncutron energies it can be concluded from the tables
which value could be used as an average. In the following we have considered some
important reactions frequently used for comparison or relative measurements.

CROSS-SECTIONS OF SOME REACTIONS FREQUENTLY USED FOR COMPARISONS
AND RELATIVE MEASUREMENTS

Some reactions frequently used as a basis for relative measurements of cross-sections
are given below. The individual resunlts cannot be used without detailed cxamination to
find out the most probable values of the cross-sections. In some cases however values
can be found which may within certain limits rcpresent a usable mean cross-section. It will
in gencral and with all respect to the older expcriments be reasonable to give more consideration
to the never results because the methods have been improved considerably; the results
from nuclear platc and telescope measurements in particular may mostly include higher errors,
because of the lower statistics, for instance. It will be easier to carry out the measurements
of the induced radioactivity with improving accuracy. Furthermore, the energy dependence
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of the cross-seetions has to be considered if the measurements extend to a larger range of
energy (between 12 and 20 MeV, for instance).

1)

3)

4)

5)

6)

7)

Li%(n, «) H3
Though careful measurements were carried out early on by Kern (K58 I) we should like
to give priority to the values of Ribe (R52), Frye (F54) and Pollehn (P61 IT) which concur
fairly closely

6 =26 mb at 14,1 MeV;

0'%(n, p) N6
As the scattering of the values given for E = 14.5 MeV is relatively low, a mean value of

6 = 40 mb is proposed ;

AlP(n, p) Mg??
At the cnergy E, = 14.1 MeV nearly all values join to give
¢ = 81 mg.
The values for E, = 14.8 MeV are more scattered, but they all come from relative

measurements ;

Al#(n, o) Na*
It is important to remember that the cross-sections of this reaetion slowly decrease from 14
to 15 MeV. For E,, = 14.1 MeV the values aceumulate to

¢ = 121 mb,

though recent results by Prestwood (P61 1; P61 1V) gave a value which is 6 mb higher.
At 14.8 MeV the results of different authors meet at 114 mb;

Fe%(n, p) Mn56

In this casc the results at 14 to 15 MeV are widely seattered, so that it will be necessary
to consider further measurements. Averaging several results yields a value of

6 = 114 mb at 14.3 MeV;

Cu%3(n, 2n) Cus2
Although this reaetion is frequently used for comparison, the different results are astoni-

shingly far from uniform. A mean value is about

6 ~ 500 mb at E, = 14.1 MeV;

Cub%(n, 2n) Cul*
Only a scarcc number of absolute measurements is available. A mean value of about

6 ~ 930 mb is not yet sufficiently reliable.

On the basis of the more recent experiments by Prestwood (P611; P61 IV) on Al (n, «),

this value should be lower about 20 mb.

From all reactions considered here the values of Al?"(n, ) appear most accurate (about

+ 39%,) ; for the other reactions deviations of 5 to 89, from the values suggested here should
be allowed.






1-2al

1-2a2

11

A58 11

H60

1il

v A VI

DEUTERIUM

D3(n, 2n) H!

14.1 200 + 20 abs. :
o-from T(d,n) Ile*

— 190 + 19 —

VII

Pulsed neutron source of
2.5 usec duration. Detce-
tion of double pulses in
a cadmium loaded liquid
seintillator of 40" length
and 40" 0. The targets
were in a hole of the scin-
tillator

VIII

Standard  deviation
contains : stat.(~89,),
calibr. (3.4 95), neu-

tron flux (4 °3)

Several

CD,

IX

thin

disecs



3-6b1

3-6b2 diff.

3-6el diff.

3-6elm

3-6h1

3-6h2 diff.

1I

B531

54

54

F54

11T

1AY
14.1 6.7 - 0.8
14 6 -2
dQ) = 4=
14 89 + 10
dQ) = 00—-1690
14 7+9
dQ) = 00--1690
14.2 26 - 3.6
14 26 - 4
dQ) = 4x

VI

LITHIUM

Li¢(n, p)

abs. :

a-from T(d. n) He?

abs. :

a-from T(d. n) Le*

Li%(n, d) He?

Lis(n, d) Hesn

Lit(n, ) He!

VII

(B-activity, 2= geometry
prop. - counter. Calibra-
tion by the Cu® activity
from Cu%(n, 2n) Cu® with
oCu%(n, 2n) = 350 mb at
14.1 MeV (cf. 29-63a).
Decrease of the activity
was recorded with a time-

analyser

Nuclear plate

cf. 3-662

cf. 3-6b2

Li* in prop. - counter.
Energy spectrum was re-
corded with a multi-
channel analyser

cf, 3-652

VIII

Standard  deviation
contains : statistics,
calibration, gCu®

(n, 2n), ncutron flux

Deviation contains :
statistics neutron
flux (49,) geometry
(1.55 9() separation of
particle groups (<79)

X

Isotopically enriched
Li-foils : 1i5(90.949)
420 mg/em?: LV
(99.90 °5) 510 mg/

cm*

Isotop. enriched Li
foils Li® (90.9 %)
Li" (99.9 9;) thick-

ness <10 mg/cm?

With Li® enriched
Li-foil



3-6h3

3-6h4

3-6h5

3-6j1 diff.

3-Tel

11 111 v
R561 — 14.1 - 0.08
K381 — 14.0%!

A4 0.2—0.3
14.2
S 0.2—0.3
14.5

- 0.2—0.3

15
- 0.2—0.3
6111 — 14.1 4 0.15**
R56 IIT — 14%3
B531 0.83 - 0.03* 14.1
see.

Also measured for 12,5 MeV = k), == 18,3 MeV

¢ Also mcasured for E, = 2.6 MeV

Also measured for 4.4 MeV = E, = 14 MeV

Measured by the authors

26 - 4

28.5 - 1.6

(8]
-1
—
1

26.5 - 1.5
25.8 - 1.5
300 2- 50

9.8 4-0.98

VI

abs. :

a-from T(d. n) He?

abs. :
a-from D(d. n) He?

abs. :

a-from T(d. n) lle®

Li¢(n, dn) He?

cf. 3-7Th2

Li*(n, d) He®

VI

cf. 3-6h1

Direct counting of the 113
and et in a Li*I(E,) -

crystal of 1.5 7 diameter

and 0,5 heizht

4113 from Li%(n, t) He!
were measured in coinci-
dence with « from T(d. n)
He'; x from D(d. n) He!
with a prop. counter and
o-~H? from Li%(n.t) He!
with a Li‘I(Eu) crystal.
The Li‘I-crystal served

as target and

cf. 3-6b1

counter

VIII

Mean total error

Mean total error

Mean total erior

IX

cf. 3-6b2

Litl-ervstal

96.1 9, Liv

Li®I-crystal
96 ©, Li*
"o

1" hight



I II II1 v v VI VII

Li'(n, t) He®

3-7h1 diff. F34 —_ 14 55 -8 cf. 3-6b2
dQ = 00—169°

Li*(n, tn) He?

3-7h2 diff. R56 111 — 14%: 300 - 40 abs. : proton reeoils in Nuclear plates with Li-
normal emulsions loaded emulsions

*1 Also measured for 4.4 MeV == E,, = 14 MeV

— 10 —

VIII

Element



4-9al

4-9a2 diff.

1-9a3

4-9a4 diff.

4-9:1

11

A58 11

R57

Ho0

Mol III

B531

111

0.83 4- 0.03*

* Mcasured by the authors

v

14.1

14.1

14.1

I4.1

VI

BERYLLIUM

540 - 40

420 4- 70
En>0.5 MeV
dQ) = 4x

520 - 40

a) 540 - 70

do

dQ

means for 0 =

200, 450, 650,
1050, 1200
10 &1

Be®(n, 2n) Be®

abs.
«-from T(d. n) He*

by4r [7] =480 +9
00,
90,

Be'(n, «) He®

— 1] —

VIl

cf. 1-2al

Nuclear plate ; plates ar-
ranged cyl. around a eyl.
target. Only the recoil
protons were recorded

a) Be-powder mixed with
the emulsion of a nuclear
plate

b) Metallic Be eyl. sur-
rounded by several plates

cf. 3-6b1

VIII

Estimated total error

IX

Element, cylinder

Powder 20 mg/cm®

Metallic Be



1 11 111 18Y \4 \2! VII VIT| IX

BORON

B(n, dn') 2He!

5-10el diff. F-56 — 14.1*%! 128 +- 19 — Nuclear plate with B! — —
loaded emulsion

B™(n, 1) 2He?

5-10h1 F-56 — 14.1*%! 102 + 17 — cf. 5-10¢, — —_
B''(n, p) Be!!
5-11561 K-611 — 14.5 -1- 0.8 3.2:-04 rel. : cf. 29-63a, cf. 13-27b4 Powder thin target
Cu® (n,2n) -: 556mb
5-11562 K-62 13.6 scc 14.8 + 0.4 3.3+ 0.6 rcl. : cf. 29-33a a) B-activity 2= geometry  DProbable total error Powder thin target
Cu®(n, 2n) = 507 mb (correetions cf. 13-27i))
b) Y-activity, measuring
of the area under the
photo-peak witha3’’ > 3"’
Nal erystal
Bll(n, 9..) I_Jis
5-11:1 diff. A56 — 14.7 L 0.68* 30.9 - 6.3 abs. : Nuclear plate with B'"'"  Total error Bil-powder
a-from T(d. n) He? loaded emulsion
5-11i2 H54 0.88 sec 14 ~30 — BF -counter. Measuring — —

of the « from Be® after
the B-decay of Li®

*1 Also measured for 6 McV == E, = 20 MeV
*2 Also measured for 12,6 MeV = E,, = 20 MeV

— 12 —



6-12al
6-12a2

6-12b1

*]

*2

11 11T
B6l1 Il
B52
A58 11 —
K391 18.87+0.50**msec

Measured from threshold to 37 McV
Measured by the authors

v

14.1

14.92-L0.48*2

** Also measured for 14.92 MeV == E;, == 17.5 MeV

*g

Mecasured from threshold to 27 MeV

Only rel. measurement of the exeitation function*!

ef. 29-63al **

1.93+0.

(=]

5

VI

CARBON

C#(n, 2n) C1

Crat(n, 2n)
cf. 1-2al

C2(n, p) B2
rel. ; cf. 3-6h4

Li%(n, 1) = 26.5mb
for E,, = 15 MeV

— 13 —

VII

Pulsed neutron source,
7 pulses/sec 3 1 msec dura-
tion. Counting betwecen
pulses. The pulse height
distribution was recorded
with a 100 channel and
the total counts with a 9

channel time analyser

VIII

Total crror

Plastic - scintillator
served as a carbon
containing target and
permitted counting

the 8 as a = counter



I II 111 Iv v VI VII VIII IX

NITROGEN
N¥(n, 2n) N

7-14al P53 9-9 min 14.5 4+ 0.35 5.67 4 0.85 abs. : f-activity. prop. counter.  Standard deviation,no  Sugar, cylinder 3 cm
a-from T(d. n) He? Calibration withstandard  systematic errors 0 max. height 1,27
sources cm, but always more
than half max. range
of the 8
7-14a2 R58 11 12.3 min 14 ~8.5 ref. : cf. 29-63a B+ activity 0.511 MeV — —
Cu(n, 2n) == 500 mb annihilation radiation
mcasured in coincidence
with 2 scintillation coun-
ters (Nal crystals)
7-14a3 F-60* — 13.77 4- 0.20 5.18 4- 0.6 rel. : cf. 3-6h4 B+ activity. 0,511 MeV Error contains : Ng C, H;,  evlinder
14.74 4 0.27 8.69 - 0.9 Li%(n, ) Hei= 28.1 mb annihilation  radiation oLi%(n. 1) -5 ©, 7/16"" 0. 1" hcight
Leaky-integrator used m'casured in coincidcnc.e do HY(d. n) - 40,
with 2Nal erystals. Cali- dQ ‘
bration with Na* leaky integr. - 2 9/,
cal.- 59, stat, 1159
target position 2 ¢
7-14a4 B61 1 — 14.1 4 4 1.2 — f aetivity and Y activity  Estimated total error NH NO,
7-14a5 A58 11 — 14.1 19 4 10 cf. 1-2al Melamine cf. 1-2al
7-14a6 D54 10 min 14 3.4 41 abs. : B¢ activity 0,511 MeV — Liquid nitrogen
a-from T(d. n) He? annihilation radiation
measured in coincidence,
counting-system cali-
brated with Na*
7-14a7 Ro61 11 12.3 4 0.65 min 14.4 4- 0.3 7.41 4 0.58 rel. : ef. 29-63a B+ activity 0,511 MeV  Mean total error NaN_, variable thick-

* Also measured for 12.4 MeV =< E,, == 18 MeV

Cu®(n. 2n) = 503 mb

— 14 —

annihilation radiation
measured in coincidence
with 2Nal crystals. Cali-

bration with Cu®

ness, 1 cm o



7-14a8

7-14i1

1 1I 111

B6l I1

L52 — 14.1

* Also measured from threshold to 37 MeV

1v

\Y VI

cf 6-12al*

N'i(n, «) Bu

~100 rel. : of. A50
on-p scattering = 675 mb

— 15 —

VII

In a cloud-chamber N1
and ! in a known ratio

VIII1

Gas

IX



1 II II1 Iv
8-16al Bol II
8-16b1 P53 7.3 sec 14.5 + 0.35
8-16b2 L52 — 14.1
8-16b3 M54 7.38 4- 0.05*2 143
8-16b4 K611 7 sec 14.5 + 0.8
8-16b5 D60 T 7.352 4 0.009 sec 14.7 4 0.1

ef. E391

8-16b06 S61 1 7.35 sec. 14.4
8-16b7 K62 7.4 sec 14.8 - 0.4

*1 Measured from threshold to 37 MeV
*2 Measured by the authors
*3 Mcasurcd also for 12 MeV =< E,, =< 18 MeV

cf. 6-12a1*!

49 + 25

35

89 4- 27

39 £+ 3.9

39.2 4 1.6

34 + 6

38.2 4 5

VI

OXYGEN

0"%(n, 2n) O

Olﬁ(n’p) Nis

rel. @ cf. 29-63¢2
Cu®(n, 2n) = 510 mb

abs. proton recoil tele-

scope

abs. : proton recoil tele-

scope

rel. : cf. 29-63«
Cu®(n. 2n) = 507 mb

— 16 —

VII

cf. 7-14al
cf. 7-14i1

Stilben; 4 ¢cm 0 15 mm
height. The counting efhi-
cicney for the B of Cu®
was supposed to be the
same as for the f of Ni¢

cf. 5-11b1

B-activity, 4w counter.
Liquid-scintillator served
as target and counter.
Counting efficiency pro-
ved with TI*™(99.5 9p).
Activity measured with
2 multipliers switched in
coincidence ; Y-spectrum
recorded with a calibrated
Nal-crystal

B-activity, liquid-scintil-
lator served as target and

counter

cf. 5-1162

VIII

for N1 016

Estimated total error

Total error

IX

5¢gr. H,0

Powder

Liquid-seintillator
Dioxane (383 gr.)
Naphthalene

(37.5 gr.).

PPO (37.5 gr.),
POPOP (0.010 gr.)

Liquid-seintillator



8-16f1

8-16i1

II

III

v

14.1

14.1

A VI

O'(n, d) N1

~15

Olﬁ(n’ 7_) Cli}

~310

— 17 —

cf. 7-1:41

ct. 7-1441

VII

VIII

IX



9-19al

9-19a2

9-19a3

9-19a¢4

9-19a5

9-19a6

9-1961

9-19H2

9-19563

9-19i1

1 1I

B611

A58 11

ROl 11

Bol 11

K6l 1

K62

Kol I

*! Measured by the authors

*: Also measured from threshold

111 v
1.8h 14.5 4 0.35
1.85h 14
— 14.1
— 14.1
1.85 - 0.04%! 14.4 -+ 0.3
cf 6-12al*:
30 sce 14.5 4 0.35
— 14.5 4 0.8
29 sec 14.8 4- 0.4
— 14.5 4- 0.8
to 37 MeV

v
60.64 8
51.3
50 4+ 15
62 4- 8.7
51.9 - 3.8
135 4 47
16.5 - 2
14.3 - 3.5
57T 4+ 17

VI

FLUORINE

F9(n, 2n) 8

F1*(n, p) 0¥

rel. : cf. 13-27b5
Al (n. p) = 87 & 8 mb

F“’(n, 7.) Nie

— 18 —

cf.

cf.

cf.

cf.

cf.

cf.

cf.

cf.

cf.

7-14al

7-14a4

1-2al

7-14a7

7-14al

5-11b1

5-1152

5-11b2

VII

VIII

IX

CaF,, NaF
cf. 7-14al

CF,
CF,

CF,

CaF,, NaF
cf. 7-14al

AlF,;, CF,

AlF;j-powder CF,,
thin target






11-23al

11-23b1

11-23b2

11-2353

11-23b4

11-23d1 diff.

1I

P53

B60

Mol 11

Weol II

Aol

II1

2.6y

40 sec

40 sec

37.6 sec

* Measured for 4 MeV =< E, = 19 MeV

v A VI VII

SODIUM

Na?*(n, 2n) Na®

14.1 4 0.2 13.8 + 2.2 rel. : B-activity ; 47 prop. coun-
Al(n,2) = ? ter calibrated with Na®.
Sandwich-mcthod Chemical separation

Na*(n, p) Ne*

14.5 -+ 0.35 33.9 + 15 cf. 7-144l

14.1 + 0.1 9 + 4 rel. : cf. 53-127a B-activity, Nal erystal
I'*(n. 2n) = 1200 inb served as target and

counter
14.8 29 + 2.9 cf. 11-23i2

No measurements for*
14 McV == Ep, == 15 MeV

B-activity, 115" % 115"’
Nal crystal served as tar-

abs. : proton-recoil-spec-
trometer. Lcaky inte-

grator get and counter

Na?(n, p) Ne®® 4+ Na?¥(n, pn) Ne®

14.1 do rel. @ ef. 26—54d3 Shielded nuclear plate sur-
im [dQ] 120° = Fci(n, p) = 395mb rounded by several targets
a) 57 + 20 arranged in a cirele of
b) 50 + 20 8 cem. Only protons with

0~120° eounted. Secpa-
ration of n,p- and n,np-
processes by stat. theory
with level densities :

a) g~ exp (-/T)

b) o~ exp 2(aU)1;
Probably the cross-sec-
tions contain n,d-processes

— 20 —

VIII

2x mean deviation
from 6 measurements

Stat. error

Decviation contains :
stat. crror ; separation
of n,p- and n,np-

processcs

IX

NaF: after
separation NaCl (30-
80 mg)

chem.

Na(Cl

Nal crystal

Nal crystal

6 targets of 2 < 1 em
and 6-40 mg/cm?
thickness



11-23:1

11-23:2

11-23i3

11 I
Boo 12 scee.
M61 11 —
Wol 11 10.7 sec.

* Mecasured for 4 McV == k), =< 19 MeV

1v

141 =01 29 - 10

No measurements for*

14 MeV ==, - 215 MeV

Na*(n. z) F*

rel. : ef. 53-127a
1'*(n. 2n) < 1200mb

rel. o ef. 29-63a3
Cu®(n, 2n) == 556mb

Sandwich-method

cf. 11-23h4

S-activity Nal-eryvstalser-
ved as target and 4= coun-

ter

S-activity 2w geometry,
prop. counter. Calibration

with standard sources

VI

Stat, error

Mean deviation of the

single

points

experimental

Nal-crystal

Powder or foils



1 II II1 Iv v VI VII VIII X

MAGNESIUM

Mg (n, p) Na*

12-24b1 P53 15h 14.5 -+~ 0.35 191 + 35 cf. 7-14al Element
12-2452 D60 11 — 15 4+ 0.4 203 4. 11 cf. 26-56b1
12-24b3 B6lvV — 14 190 & 10 rel. : cf. 16-3252 Activation method — —
S*(n, p) = 254mb
12-24b4 K59 ITI — 13.03 - 0.2 219 - 26 . cf. 14-28b2
12-24b5 C56 12h B-activily measured with 3 uncalibrated geiger-counters. The excitation
curves were fitted at 14.5 MeV with the cross-section for the same reaction

found by P53*!

12-24b6 161 — 1.L00%*2 198 - 30 — y-activily measured with  Uncertainties prima- —
14.10 200 -~ 30 a 4’ diameter by 4" long  rily involve : ncutron
14.50 180 - 27 Nal crystal flux calibration of the
14.90 173 - 24 Nal crystal

12-2457 G611V — 14.00*3 185 + 15 — —_ — —
14.50 171 - 14
14.90 170 - 12
15.00 170 -+ 12

Mg?(n, p) Na* 4 Mg* (n. pn) Na*

12-24d1 diff. A6l — 14.1 do ef. 11-23d1
[(10] 20
a) 118 + 16
b) 110 - 16

12-24d2 diff. o0 1 — 14.5 do cf. 16-32d2
b [(10] =285 - 20

means for 0 = 620,
750, 950, 1380, 1620
and d) = 100

*

1 Measured for 12.5 MeV-Z ), -= 17.5 MeV
2 Also measured for 12.00 McV = E, = 19.50 MeV
*3 Also measured for 12.6 MeV -Z 15, == 17.1 MeV

*
X



12-24b1m G391 20 msec*
12-25b1 P53 60 scc

12-2562 N58 60 sec

12-25d1 diff, Aol —
12-26b1 N58 1.04 - 0.03 scc*

* Mcasured by the authors

v

14.5

145 -+ 0.35

14.1

14.8 + 0.8

Mg*(n, p) Na*#»

80 - ~36—40 rel. : cf. 29-63a

Cu®(n, 2n) = 500mb

Mg*(n, p) Na?
44.9 - 18

60 - 10 rel. : cf. 8-16b3
0'%(n, p) = 89mb

Mg*(n, p) Na® + Mg®(n, p) Na*

" do
o [(}O] 120°

a) 67 -+ 10
b) 63 - 10

I\/Ig'z“(n, p) Na
50 -5 rel. : cf. 81663

01%(n, p) = 89mb

— 93 —

VII

Pulsed neutron  source,
1 pulse/sec. 1.3 msce du-
ration : y-activity measu-
red between pulses with
an experimentally cali-
brated Nal crystal.

a) Total spectrum was
recorded with a multi-
channel pulse height ana-
lyser

b) Decrease of the photo-
peak was measured with
a time-analyser (Chaunel

width 0.1-4.10-% sec)

cf. 7-14al

cf. 12-26b1

cf. 11-23d1

B-activity counted with

a plastic-scintillator

VII1 IX

Estimated total ercor Thick target; 4.5 or

10 cmo

Element

— MgO, natural and
enriched Mg20-999%,
cylinder 1-6 em &,
2-3 em height



I 13
12-26d1 A61
12-26il N8
12-g1 diff. V57
12-d1 diff. 1462 I11

* Measured by the

I1I Iv

38.0 - 0.3 sce* 14.8 -~ 0.8
J— 14
— 144 £ 0.2

authors

Mg*(n, p)

[ o) =

7j:7

a)
b)

\2!

Na%* ++ Mg*(n, pn) Na®

Mg*(n, «) Ne®

89 -5

VII

efl. 11-23d1

ef. 12-26b61

Mg"(n, p 4 n, pn + n,np + n, d) Na

do
4~T:|: ] =32 :- 3.8
d0

means for 0 = 309,
450, 600, 900, 1200,
1350, 1500 and E],<
6 MeV

abs. :

z-from T(d, n) He!

Mg"“(n, p + n, pn) Na

88 -1 9 means for 0
= 00— 1500 in 309
intervals and Eg >

3 MeV

abs. : neutron flux moni-
tored by a BI, counter
calibrated with a Ra-Be
source and the n,p-scatte-

ring

— 94

Shielded CsI crystal in
coincidence with % from
T(d, n) «. ¢ probably con-

tains (n, &) processes

Telescope with 3 prop.
counters and a Csl-crys-
tal. Scparation of n,p-
and n,np-processes by
stat. theory

VHI

IX

Height 2.5 MeV
energy loss for 6 MeV
protons ; calibration
with a polyetvlene

foil






13-27alm Mo60

13-27b1 P53 10 min

13-27b2 F52 9.6 min

13-27b63 Y57 9.8 min

13-27b4 P39 1 9,46 - 0.02 min*®

*1 Measured from threshold to 2I MeV
*: Measured by the authors

v

14.5 - 0.35

14.1

141 4 0.15

14.8 - 0.8

cf. 13-27b6*!

52.4 4 14

79 £+ 5.5

5345

ALUMINUM

Al (n. 2n) Al2m

Al¥(n, p) Mg¥

abs, :

o from T(d, n) Het

abs. :
a-from T(d,n) Het
with ZnS counter

rel. : cf. 29-63a3
Cu®(n, 2n) = 556 mb

Sandwich method

— 26 —

VII

cf. 7-14al

(3-activity. 2 prop. coun-
ters 4 different gcometries
(4.594:139,,:239 :4590):
counters and geometries
calibrated with standard
sources. Secaltering and
absorption in the Largets
determined bv measure-
ments  with targets of
different thickness; extra-

polation to thickness 0

B-activity, 27 and 4= geo-
metry. Correetions for
absolute {3 counting were
determinated

a) by measurements in
2r and 4= geometry
b) by measurements with
targets of different thick-
ness: extrapolation to
thickness ¢

fi-activity, 27 geometry
prop. counter, Correetions
for absolute B-counting
computed (cf. N52: B33
HI; G31: B49; Z50:
J50; W53; G571)

VIII IX

Total error without IElement, 15" 2. Pu-

uncertainties in the  rity>99 9;

decay-scheme

Total error without —

systematic deviations

Maximal deviations of  Flement : dises 1.7-

the single experimen- 2.1 em @ thickness
tal points from the 3 mg/cm?

means



13-27b6

13-2707

13-2708

13-2769

13-27610

13-27611

*1 Also measured for 12 MeV

11

Kol I

Moo

K59 11

Pol I

Mol I1

D60 11

159

111

9.5 min

9.6 - (L3 min*?

*2 Measured by the authors

v AY
145 . 0.8 87 .8
Rel. measurement,
Excitation curve fitted
at I.L1 MeV *t
14.3 - 0.5 115.5 10
141 - 0.1 80.8 + 1.5
14.8 77 - 1.7
15 - 0.4 59 -6
14.8 80.8 + 10

= Ty == 21 MeV

rel. : ef. 29-63a3
Cu®3(n, 2n) = 550 mb

Sandwich method

rel. ¢ ef. 206-56b
Fesb(n, p) = 110 mb
Sandwich method

rel. : ef, 3-6h5
Li%(n,t) = 25.8 mb

rel. @ ef. 29-63a3
Cu®¥(n, 2n) —= 556 mbh
or cf. 13-27i8

Al¥(n, ) = 117 mb
Sandwich method

cf. 27-539b1

~activity @ Nal ervstal of

2.54 em height and 3.81
cm <L y-spectrunm was
recorded  with a multi-

channel-analy~er

%-activily, prop. counler
with a window of L5

mgjem?

Nal- well-
erystal of 3" - and 2"

height, and a hole of 1" =

v-activity

and 1”7 depth. Deereoase
of the total spectrum and
of single y-lines recorded.
Corrections for abs. -
counting anal. computed
(cf. Pol  VII).
cf. 558

Decay-
scheme ¢

S-activity, 27 geometry
prop.-counter. Corrections
for abs. f-counting com-
puted and experim. deter-
minated by standard sour-
ces

cf. 26-56b7

v-activity. Nal ervstal

VIl

Rel. error: no syste-

matic deviations

Stit. error. Other de-

viations~10 9,

Standard 1otal error

Mean deviation of the

experim. points

IX

Element and AL, :

thin target

Element : cvlinder
2.5 em height

5.08 cn.

Powder 20 mg em? in
tape of 9 mg/cmd
Purity - 99.9 ¢

Element. powder in

a plexiglass-exl. of
P2 and 17 height

Powder or foils



13-27b12

13-27b13

13-27b14

13-27d1

13-27d2 diff.

13-27d3 diff.

II

S61 I

K62

Go61 IV

ASTII

A6l

S60

III

10.00 4 0.03 min*!

9.5 min

*L Measured by the anthors
*2 Also measured for 13.2 MeV=E, =< 17.8 MeV

Iv
141 + 0.2
14.8 + 0.4

14.35 - 0.1*2
14.4
14.9 2- 0.2

14.1

14.1

14.1

‘f
85 - 2.8
82 +- 10
52 -3
57 + 4
56.5 +4- 3

Al%(n, p) Mg¥ 4 Al*(n, pn) Mg

70 + 14

do
s,
dO l'.!l)n

a) 87 - 11

b) 76 - 10
do

2 . =90--18
dQ

for d€) = 00—180°

VI

abs. :

2-from T(d, n) Het

abs. :

a-from T(d, n) Het

abs. : proton recoil spec-
trometer

__ 98

VII

f3-activity, block of sand-
wiched targets: plastic-
and target- foils served as
counter and target. Cali-
bration by standard sour-

ces

cf. 5-1162

Nuclear plate, separation
of n, p- and n,np-proces-
ses by stat. theory. ¢ pro-
bably contains n.d-pro-
cesses

cf. 11-23d1

Direct mcasurement of
the protons by a shielded
CsI crystal. Approxima-
tely 2x geometry. Dis-
tance from target to
crystal = 2 mm. Separa-
tion of n,p- and n,np-
processes by stat. theory.
Probably & contains n, d-

processes

VIII IX

Foils

Stat. deviation

Estimated total error  Isotopically enriched
targets : thickness 3-

12 mg/cm?

Isotopically enriched
thickness

Estimated total error
targets ;
~15 mg/em?



13-27d4 diff.

13-27d5

13-27el
13-27e2

13-27e3

13-27e4

13-27g1

13-27g2

diff,

diff.

diff.

diff.

diff,

diff,

II

G61 111

He62 111

A57 11T
A6l

He2 111

Gol 11T

III

v

14.8 - 0.8

14.4 -- 0.2

14.1

14.1

144 + 0.2

14.8 + 0.8

14

14.1

do
4w [ 4J =

do
a) 89 - 8 for the
isotr. part
b) 116 4+ 10 for the
total part, means for
10 angles between 0°
and 1500

93 + 10
for E;>>2.8 MeV
Al*(n, np) Mg?®

Al#(n, np) Mg®*

17 5 6
for E;>>2.8 MV

do
4-7:[ ] = 157 4-15
10

a
means for 10 angles
between 0° and 1500

VII VIl 1X
cf. 28-58d4 Foils, thickness 7.1
mg/em?
ef. 12-g1
cf. 13-27d1
ef. 11-23b4

ef. 12-g1

ef. 28-58d4

Al¥(n, p) Mg + Al(n, pn + n,np + n, d) Mg®

1[d° 3446
do]* +

means for 0 = 300,
450, 600, 900, 12090,
1350, 1500 and
Ep>6 MeV

do abs. : recoil-protons in a
4r [—] =179 £ 16
do
means for 0 = 300,
600, 900, 1200, 1500
and d0 = 15°

nuclear plate

— 929

ef. 12-g1

Nuclear plates eyl. arran-  Estimated total error  Al-foils;  thiekness
ged around the target 7.1 mg/em?®



I 1I 111 v v V1 VII VIII IX

Al?(n, t) Na®

13-27h1 P62 — 14.7 < 0.02 — — — —
Al (n, o) NaX
13-27i1 P53 15h 14.5 + 0.35 78.9 4 16 ef. 7-14al
13-27i2 F52 15k 14.1 135 L 9.5 cf. 13-27h2
13-27:3 Y57 15.1k 14.1 2 0.15 120 -t 14 cf. 13-27b3
13-27i4 P39 1 15.00 - 0.06h*1 14.8 - 0.8 114 - 7 cf. 13-27b4
13-27i5 M60 — ef, 13-2756**
13-27i6 K59 11 15.0n T 143 4- 0.5 111 =9 cf. 13-27b7
13-27i7 K59 111 — 14.2 2 0.4* 113 - 16 rel. : ef. 3-6h4 v-activity, 3 < 37 Nal-  Deviation contains @ Powder, 3/4" 2z, 1/2"
14.7 = 0.4 120 -- 16 Lif(n, t) He* = 28.1 mb  well-crystal with a hole of neutron-flux : ~7 9  height
14.7 - 0.4 113 - 15 for E, = 14.2 MeV 3/4'" @ and 2" depth. target position ~3 9,
Leaky-integrator Calibration (total counts) stat. error ~3-5 9,
with standard sourees calibration ~6-9 ©
13-27i8 S59 11 — 14.8% 117 +- 8 rel. : v-activity, Nal erystal — —
U figs = 7 exp. calibrated
13-27i9 P61 1V — 13.88 - 0.10** 128 .- 6.4 abs. : G-activity, 2w geometry — —_
14.09 - 0.10 127 - 6.4 x-from Corrections for absolute
14.31 - 0.13 124 4- 6.2 T(d, n) Het S-counting exp. determi-
14.50 -= 0.20 120 - 6.5 nated (cf. B59 I). Chemi-
14.68 - 0.26 118 - 5.8 cal separation
14.81 -~ 0.31 115 - 5.8
14,93 = 0.36 113 - 5.7

*1 Measured by the authors

2 Also measured for 12 MeV == Lk, = 21 MeV

*3 Also measured for 13.0 McV =< E,, == 15.7 MeV

Also measured for 6.2 MeV = E,; =< 8.3 MeV

Also measured for 7 MeV and 12.1 MeV=E,, -=19.6 MeV

3

*

e«

— 30 —



13-27i10

13-27:11

13-27i12

13-27i13

13-27:14

13-27i16

13-27i{1m

*1 Measurcd for 12.6 MeV=E,, =< 18 MeV

11

D60 11

Iol

S62

Tou

G611V

G391

111

20 msec

v
4.1 5 0.04 116 + 5
14.8 82 16
14.5 + 0.4 116 i 9

No measurement for*!

14 McV == B, == 15 MeV

146 -- 0.2 115 4+ 2
— 0.3

13.9*: 95

14.0 89

14.1 87

14.6 107
15.1 93

14 124 £ 6
14.4 116 + 3
14.5 118 + 5
14.7 115 £ 6
14.8 109 + 3
145 40 2 20

*2 Also measured for 8.2 MeV-=FE, =15.1 McV

v

3

VI

abs. :
2 from T(dn) He!

abs. :
o from T(d.n) He?

rel. : ¢f. 29-63a3

Cu®(n, 2n) = 556 mb

Sandwich-method

A127(Il, 7) N g2

— 31 —

VII

B-activity. 2z and 47 geo-
metry: corrections for
abs. H-counting exp. de-

terminated (cf. B39 1)

Nuclear plate. Al- foils
between the plates. Sepa-
ration of g and « by the
« temperature method »
(ef. D51). Separation

of n,x-: n.nx-and

n,an-processes

B-activity, prop. counter

cf. 12-24b6

cf. 37-87al

cf. 12-24b1m

VIII IX

Estimated total error  Element

Estimated total error

thickness

— Thickness : 27

cm?

mg

Al foils of 1.8 mg/cm?

/



14-28b1

14-2852

14-28b3

14-28b4

14-28d1

14-28el

14-29b1

14-29h1

diff.

11

P53

K59 I1I

C56

F58 11

A6l

A6l

P53

B62 11

2.4 min

6.7 min

21.3h

111

1v

14.5 -+ 0.35

14.0 + 0.4%
14.2 + 0.4
14.7 - 0.4
15.0 4 0.4

14

14.1

14.1

14.5 + 0.35

14.7

*! Also measured for 12.33 MeV=E, = 18.24 McV
*2 Measured for 12.5 MeV=E, =

17.5 MeV

SILICON

Si#®(n, p) Al
220 4 50

440 + 57
365 4 29
340 + 37
303 4+ 30

cf. 12-2458*2

~380 —

Si(n, p) AI® +- Si®(n, pn) Al

do
of4]..-
de 1200

a) 243 | 22
b) 246 4 22

Si%(n, np) Al¥

[dc
" do]mo -

27 4+ 20
Si®*(n, p) Al
101 + 30
Si*(n, 2p) Mg*
=0.50 —

— 32 —

cf. 7-14al

cf. 13-2747

ef. 11-23d1

cf. 11-23d1

cf. 7-14al

v

VIII

IX



14-30:1

14-d1 diff.

II

P53

1162 111

10 min

111

v

14,4 =+ 0.2

A4 VI VII
Si**(n, «) Mg
- 25 cf. T-14al

Sit«t(n, p + n, pn) Al

160 -- 16 ef. 12-d1
for Ep > 2.9 MeV

VI



15-31al

15-31a2

15-31a3

15-31a4

15-3161

15-3162

15-3163

15-31b4

15-31d1 diff.

15-31d2 diff.

I1

R581I

F60

Rol IT

K62

F52

G58

K62

A6l

He62 111

III

2.4 min

2.53 + 0.12 min**

2.55 min

2.7h
170 min
2.65h

2.65h

Iv

14
14.74 + 0.27%
144 4 0.3

14.8 + 0.4

14.5 4 0.35
14.1
14.1 + 0.04

14.8 + 0.4

14.1

14.4 + 0.2

*1 Also measured for 12.5 MeV == E, =18 MeV
*2 Measured by the authors

VI

PHOSPHORUS

11.9
8.7 - 2.7
10.9 -+ 8.5

89 +1.2

04.2 4+ 8.4
91 + 9
85.5 4 7

82 10

P3t(n, p) Si** + P31(n, pn) Si0

do
. [_] -
d01p,6°

a) 184 4 14
b) 114 - 14

155 + 16
for Ep > 2.9 MeV

P31 (n, 2n) P

rel. : cf. 29-63a
Cu®(n, 2n) = 507 mb
Sandwich-method

P31(n, p) Si?!

.3 —

VII VIII

cf, 7-14a2
cf. 7-14a3
cf. 7-14a7

y-activity, mecasuring of Probable total error
the arca under the photo-

peak with a 3 x 3" Nal

crystal. Calibration with

standard sources

cf. 7-14al
ef, 13-2762
ef. 13-27110

cf. 5-11562

ef. 11-23d1

cf. 12-d1

Powder

IX



15-31el diff.

15-31e2 diff.

15-31f1 diff.

15-31il

15-31:2

15-31:3

II

A6l

He2 111

Co0 11

P53

K62

Go6l 1V

III

2.4 min

2.3 min

Iv
14.1
14.4 - 0.2
14.5

14.5 + 0.35
14.8 - 0.4
13.9 -+ 0.15*

14.4 + 0.12
149 + 0.1

* Also measured for 13 MeV-=E,;=16.6 McV

P31(n, np) Si*
’ [dc
=[]
163 £ 14

70 -+ 14
for Ep > L

]

9 MeV

t
e

P (n./ d) S0

14.5 4 2.8 abs. :

proton-recoil-telescope

P#(n, «) Al
146 L 30
153 - 2
119 £ 5

117 4+ 5
116 + 5

— 35 —

VII

cf. 11-23d1

cf. 12-d1

Telescope ; 2 prop.-coun-
ters in eoincidence with a
Csl crystal and 1 prop.
counter before the target
in anticoinc. to the other

counters

cf. 7-14al
cf. 15-31a4

cf. 12-24510

VIII



I II I v v VI VII VI IX

SULPHUR

S:S2(n’ p) P32

16-3261 P53 14d 14.5 4+ 0.35 369 L 44 of. 7-14al Element
16-32b2 A571 14.3d 13.89 4 0.025* 257 - 13 rel. : 8%(n, p) = f-activity, 47 geomctry, Probablc error LElement 1”@ ; thick-
14.1 4- 0.04 248 +— 13 254 -+ 10 mb for prop. counter. Chemical ness = 3/32"
14.32 4 0.16 231 = 12 E;, = 14.10 5- 0.04 MeV separation
14.53 - 0.26 225 - 12 abs. : for £, = 14.10 MeV
14,70 4- 0.29 220 - 11 a from T(d, n) He!

14.83 - 0.40 213 -+ 11
14.93 -4 0.45 213 4 11
14,95 - 0.47 214 - 11

S%(n, p) P 4 S%(n, pn) P2

do
a) 365 - 25
b) 289 - 25

16-32d1 diff. A6l — 14.1 . [do-] ef. 13-23d1
4

(4
120

16-3242 diff. C60 I — 14.5 cf. 15-31f1

do
4r [—] = 10910,
d0
means for 0 = 620,
750, 950, 138°, 1620
and d0 = 10°

16-32d3 diff. E359 111 — 14.1 185 -+ 30 lower limit  abs. : Telescope : 2 prop. coun- — Element 31 mg/cm?
for 6. Ej>5 MeV proton recoil telescope ters in coincidence with a
Csl

S%(n, np) P31

16-32¢1 diff. A6l — 14.1 . [(lc] ef. 11-23d1
(10 120
105 + 25

* Also measured for 1.59 MeV < E,, == 14.95 MeV

— 36 —



16-32f1 diff.

16-32h1

16-32h2

16-3401

16-34i1

16-34:2

16-d1 diff.

16-el diff.

16-i1 diff.

1I

Coo I1

W62

P62

1162 111

1162 111

K58 111

111
12,4 sec
2.7h
2.5 - 0.2h

1v

14.5

14.7 - 0.3
147

145 + 0.35

14.5 & 0.35

14.10 L 0.04
Lid £ 0.2
14.4 0 0.2
14.8

S:;z(n, d) P3t
14 - 42
S”'—’(n, ,) P:m

0.020 :- 0.005

< 0.02 —
S:“(’l, p) P:}»l
85.2 -1- 38
S:H(n’ 7_) Si:}l
138 - 35
126 - 17 rel. : cf. 16-32b2
S*¥(n. p) = 254 mb
S#aet(n, p + n, pn) P
206 -~ 21 for

E, > 2.8 MeV

Suat(n, np) P

73 - 15 for
LEp > 2.8 MeV

Snat(n, «) Si

38.2 - 1.0 abs. :
x from T(d, n) He!

VII

of. 15-31f1

cf. 29-63all

Counting of the tritium
in alow-background prop.

counter

cf. 7-14al

cf. 7-14al

cf. 12-d1

cf. 12-d1

Nuclear plate : Separation
of n, - :n,nz-;and n, xn-

processces

VIII IX

LElement

cf. 16-32b2

Tstimated total error  S79, 2,54 mg/em?®



17-35alm

17-35a2m

17-35a3m

17-35a4m

17-35a5m

17-35d1 diff.

17-3761

1I

P53

S59 1

R391

Rel IT

K6l II

A6l

P53

S591

II1

33 min

32.4 min

37.7 min

31.2 -+ 0.6 min*

33 min

114d

14.5d

5 min

* Measurcd by the authors

v
14.5 4 0.35
14.8 + 0.8
14
14.4 -- 0.3

14.8 == 0.5

14.1

14.5 £ 0.35
14.8 0.8
14.5 - 0.35

3.47 + 1.56
5.6 - 2

5.3 £ 0.4

5.42 4+ 0.41

12 - 1.8

CI»(n, p) S*» + CI*(n, pn) S*

[do
Iz *] =
d0lys0”

a) 125 + 38
b) 107 -+ 38

191 - 30

199 - 32

334 £ 7

VI

CHLORINE

Cl“f’(n, 2n) Cl'zl m

rel. : cf. 29-63a
Cu®(n, 2n) = 500 mb

rel. : ef. 26-56b
Fe®(n, p) = 126 mb
Sandwich method

Cl3(n, o) P2

Cl:l?(n’ p) Sli‘?

VII VIII

cf. 7-14al
cf. 17-2452

f*-activity ; 0.511 MeV  No systematic errors
annthilation radiation
measured in coincidence
with 2 Nal scint. counters

cf. 7-14a7

B-activity, prop. counter.  Error contains :

Corrections for abs. 8- neutron flux 2-5 9,

counting computed statistics 2-8 9,
decay const. 1 9%,
v-pulses 3 %

ef. 11-23d1

cf. 7-14al

cf. 17-3702

cf. 7-14al

X

Powder 20 mg/c’m.
in tape of 9 mg/c’m.
Purity 99.9 95

NII,Cl; NaCl; Licl



17-37b2

17-37b3

17-37i1

17-37i2

II

S59 1

€56

III

5 min

12.4 sce

12.5 sec

v

14.8 = 0.8

14.5 L 0.35

14.8 + 0.8

* Measured for 12,5 MeV=<E, =<17.5 McV

cf. 12-2458*

Ut
o
N

1

e
[3-]
vt

43.8 + 1

VI

rel. : ef. 29-63a3
Cu%(n, 2n) = 556 mb

CI¥(n, «) P

— 39

VI

A-activity, plastic-scintil-
lator or prop. connter.
Scattering and absorption
of the { in the target is
supposed to be the same
as in the Cu-monitor

ef. 7-14al

cf. 17-37b2

VIII

CoCl, 9.

thickness :

a
cm-

IX

5-12.7 em o,

~85 mg/



19-39al

19-39a2

19-39a3

19-39a4

19-39d1

19-39¢1

19-39i1

19-41b1

1I

R58 11

Rol 1T

K61 II

B60

1360

B60

1’53

IIT v
7.7 min 14.5 4- 0.35
7.7 min 14
7.7 = 0.5 min 14,4 4 0.3
7.7 min 14.8 4 0.5
— 14.1 4+ 0.1
— 14.1 4- 0.1
— 14.1 4- 0.1
110 min 14.5 4+ 0.35

POTASSIUM

K3*(n, 2n) K

sz)(n, P) Ar® K:}g(n,pn) A8

354 4 53 rel.: Ki(n, p) + KIn,np)
+ KI(n,«) =650 mb and
I(n, p) neglected (cf. 53-
127b1)

K*(n, np) Ar*

186 - 27
K3 (n, o) CI®
84 - 13 ¢f. 19-39d1
K(n, p) A"
812 4+ 325

40 —

VII VIII

cf. 7-14al
cf. 7-14a2
cf. 7-14a7

cf, 17-35a5m

Total ¢ measured for all Stat, error
charged particles produ-

ced in the KI erystal. K1

in coincidence with x from

T(d, n) He?. Separation of

o-, p-, and y-pulses by

pulse - shapc - discrimina-

tion. Scparation of n,p-

and n,np- reactions by

stat. theory

cf. 19-39d1

Iustead of n. p-; n, np say n,o-; n, nx

cf. 7-14al

IX

KI-crystal

KNO,



19-41f1

19-41h1

19-41i1

19-41:2

181

B62 11

B62 I

P33

Bo6o

I

55.5 min

1.4 min

38 min

38 min

14.7

14.7

14.5 = 0.35

14.1 £ 0.1

A
ho
U

< 0,090

12 413

VI

I{»n(”5 Hezl) Cl:;n

K#(n, 2p) CI*

Ki1(n, «) CI#

rel. : cf. 53-127a
1127(n, 2n) = 1200 mb

— 41 —

cf. 7-14al

[-activity. Kl-crystal ser-
ved as target and 4z

counter

VI

Stat. error

1X

KNO?

KI crystal



20-4041 diff. A6l

20-40el dift. Aol

20-40h1 W62
20-42b1 H62 1
20-44b2 1162 1

* Mecasured by the authors

11T

12.37 L 0.09A*

22 4 0.3 min*

14.1

14.9

14.9

v

-+ 0.3

CALCIUM

Ca'®(n, p) K* 4+ Ca*(n, pn) K»

do
..
d0J y5,°

a) 451 + 38
b) 298 4 38

Ca’(n, np) K*

do
. [ 7] -
d0] 1,0

205 4 37
Ca-l()(n’ t) K38

<7 0.1
Ca®(n, p) K

140 - 45 rel. : cf, 13-27:10

Al¥(n, o) = 116 mb

Ca*(n, p) K#

25 4- 12

— 43 —

VII VIII

ef. 11-23d1

cf. 11-23d1

cf. 29-63all

y-activity, measuring of Mecan total error
the area under the photo-

peak with a 1 x 114"

Nal crystal

cf. 20-4251

CaCO,

IX



20-44i1

20-48al

II

621

Ho2 1

1.85h

111

14.9

v

Ca¥(n, o) Art!

35 - 10 cf. 20-42H1

Ca®®(n, 2n) Ca¥

1070 -+ 360 cf. 20-4251

— 43 —

VIII

1X



21-45alg

21-45a2g .

21-45a3g
21-45a4g

21-45a5g

21-45alm

21-45a2m

21-45a3m

21-45alt

11

Pol 1

Mol II

Rel 11

K59 11

Kol II

Poll

Mol 11

Rol 11

Poll

111

3.92h

4.0-4 -- 0.08*
4.01h

4,01h

2.44h

59.1 -t 1.2h*2

14.01 + 0.10
14.09 -i- 0.10
14.31 + 0.13
14.50 + 0.20
14.68 4+ 0.26

14.8

14.4 + 0.3
14.3 & 0.5
14.8 + 0.5
14.01 -+ 0.10
14.09 + 0.10
14.31 -+ 0.13
14.50 + 0.20
14.68 4- 0.26
14.8

144 + 0.3

14.01 - 0.10
14.09 + 0.10
14.31 + 0.13
14.50 + 0.20
14.68 -~ 0.26

*1 Also measured for 11.6 MeV=E, =19.6 MeV
*2 Measured by the authors

138.5 - 5.2%t
150.0 -+ 5.7
169.0 = 6.4
181.4 - 6.9
204.3 = 77

179 - 27
198 - 15
129 - 9

148 + 22

107.4 -+ 3.5*t
116.2 + 3.7
127.3 + 4.1
134.3 - 4.3
144.7 4- 4.6

149 -+ 22

149 -+ 11

249.5 4 6.2*t
266.2 - 6.7
296.3 + 7.7
315.7 + 8.2
349.0 4+ 9.1

VI

SCANDIUM

Se(n, 2n) Schs

Se®(n, 2n) Sctim

Se®(n, 2n) Sctitot

— 44 —

VII VIII

cf. 22-46a2

cf. 11-23:2

cf, 7-14a7

cf. 13-27b7

cf. 17-35a5m

cf. 22-46a2

cf. 11-23i2

cf. 7-14a7

cf. 22-46a2

Se, 0y

IX



21-45b1

21-45f1

21-45h1

21-4511
21-45i2

21-45:3

II

P611

B62 I1

Bo2 11

K59 11

Mol 11

P611

111

22h

22 min

12.4h

v
14.09 - 010
14.31 --- 0.13
14.54 - 0.20
14.81 . 0.31
14.7
14.7
14.3 - 0.5
14.8

14.09 - 0.10*2
14.31 & 0.13
14.50 4 0.20
14.81 - 0.31

*1 Also measured for 13.4 MeV-=E, =< 14.8 MeV
*2 Also measured for 8 MeV-=E,;, =19.6 McV

Se®(n, p) Ca®

-

S
i

b

gy e
© oo

T

P

.
N

Se*(n, He?) K13

Sct(n, 2p) K4

< 0.21 —

Se(n, ») K2

VII

cf. 22-46a2

cf. 13-27b67

of. 11-23i2

cf, 22-46a2

Vil

X



22-46al

22-46a2

22-46a3

22-46a4

22-46b1

22-46b2

22-46d1 diff.

1I

R58 11

Pol1

P59 1

Rel 11

P59 1

Re62

A6l

1

3.09

3.06 + 0.08h*

2.91 + 0.06h**

v

14

13.88 =+ 0.10%
14.09 - 0.10
14.50 + 0.20

14.93 2- 0.36

14.8 - 0.8

14.4 4+ 0.3

14.8 - 0.8

14.1

*1 Also measured for 13.4 MeV=<E, =<19.5 MeV
*2 Mcasured by the authors

v Vi VI

TITANIUM

Ti*(n, 2n) Tis#

27.9 cf. 7-14a2

7.0 4-1 rel. : cf. 13-27/9 ff-activity, 2% geometry.

13 + 3 Corrections for absolute

28.0 £ 3 B-counting exp. determi-

44.5 -+ 3 nated (cf. B39 I). Measu-
ring of the aetivity after
chem. separation

50.4 4 8.1 cf. 13-27b4

31.8 - 2.4 cf. 7-14a7

Ti%(n, p) Sc*
~520 cf. 13-27b4
~240 — —

Tim(n’ P) Seds 4+ Ty (n,, pn) Scts

do
o[2]..-
dO 1200

a) 203 + 20
b) 196 £ 20

cf. 11-23d1

46 —

VIl

IX

Element, dises, 1.7-
2.1 em = thickness

2
3 mg/em?

Element, nat., dises
1.7-21 em @ 8 mg/,
em?® thickness. TiO,
powder enriched

TiY(86.6 %), Ti"
(81.1 94), Ti**(84.69

o/
/0



22-47b1

22-47b2

22-47d1

22-48b1

22-48b2

22-48b3

22-48d1

22-49b1

22-49)H2

diff.

diff.

11 111
P39 1 3.45 + 0.06d*!
Ro62 —
Aol —
P53 1.8d
P59 1 14.0 =~ 0.9h*!
G611V —
A61 —
P39 1 58 4+ 2 min*!

K59 11 56.3 min

*1 Measured by the authors

*2 Also measured for 12.7=E, = 17 MeV

v
14.8 .- 0.8
14.1
14.5 4 0.35
14.8 - 0.8
13.9*
14.4 - 0.15
15
14.1
14.8 - 0.8
14.3 - 0.5

230 -+ 39

170

Ti¥(n, p) Sc¥ + Ti*(n, pn) Sctt

do
off]..-
do 1‘100

a) 112 + 16
b) 111 + 16

92.7 - 32,4
58 + 6.7
66 - 2

66 4- 3
05 3

Ti%(n, p) Sc* + Ti*¥(n, pn) Sc¥

do
. [,] ~
d0];0°

a) 29 4- 8
b) 29 - 8

29 £ 5

97 4- 17

VI

Ti*(n, p) Sc¥

Ti*%(n, p) Sc®

Ti**(n, p) Sc*

47 —

VII

cf. 13-27b4

ef. 11-23d1

ef. 7-14al

cf. 13-27b4

—_—

cf. 12-24510

cf. 11-23d1

cf. 13-27b4

cf. 13-27b7

VIII

IX

cf. 22-46b1

TiHx

cf. 22-46b1

cf. 22-46b1



22-50b1 1

22-5052 1

22-5061 11

22-50h1

22-d1 dift.

1I

P59 1

K59 11

P39 1

B62 11

He2 III

11T

1.80 - 0.20 min*

1.55 min

22 4+ 0.3 min*

8.8 min

* Measured by the authors

v

14.8 - 0.8

14.3 + 0.5

14.8 4 0.8

14.7

14.4 + 0.2

Ti*(n, p) Sc®* 1

27+ 6
147 + 13
Ti*(n, p) Sc* 11
48 - 15
Ti**(n, 2p) Ca®
< 0.10 —
Tiret(n, p + n, pn) Sc
35 + 4 for

Ep > 3.7MeV

— 48 —

VII

cf. 13-27b4

cf. 13-27b7

cf. 13-27b4

cf. 12-d1

VIII

IX

cf. 22-46b1

cf 22-46H1






23-51al

23-51b1

23-51b2

23-51d1

23-51f1

23-51h1

23-51i1
23-51i2

23-51:3

diff.

I

A581

P53

P61 1V

A6l

B62 I1

B62 I1

P53

K58 111

B61 111

II1

6 min

57 min

1.7 min

1.8d

44h

Iv

14.1

14.5 + 0.35

14.8

14.1

14.7

14.7

14.5 + 0.35
14.8

144 4+ 0.3

VANADIUM

V&i(n, 2n) V3

660 + 50

V&i(n, p) Ti*
27 + 4

53 + 5 —
V3i(n, p) Ti*! ++ V3i(n, pn) Ti%®

do
47 [*] =
d0],,,0

a) 20 + 7.0
b) 23 4 7.0

V&i(n, He?) Sct®

< 0.33 —

V&i(n, 2p) Sc¥°

< 0.30 —

Vsi(n, o) Sci
28.6 1+ 7.8
43.2 4+ 8.5

43 + 3

— 50 —

VII

cf. 1-2al

cf. 7-14al

cf. 11-23d1

cf. 7-14al

cf. 16-i1

cf. 29-65a8

VIII

IX

Element

V,0

Element,

2.54 mg/cm?®



23-51k1 B62 1 81-4h 14,1 4- 0.1*1

23-51k2 B62 11 3.4d 14.7

*1 Also measured from threshold to 19.6 MeV

V&i(n, nz) Sc*?

32 rel. : ef. 13-27i
Ali(n, ) = 118 il

_ 5] —

cf. 29-65a8

V1l

Vil

IX

V,0,; powder



I I 111
24.50al R58 11 38.5 min
24-50a2 M61 11 —
24-50a3 Ré61 11 38.5 + 1.5 min*
24-50a4 K61 IT 41.6 min
24-50d1 diff. A6l —
24-50el diff. A6l —
24-52al W6l [ —
24-52a2 62 1 —
24-52b1 P53 3.9 min

* Measured by the authors

v v VI
CHROMIUM
Cr*(n, 2n) Cr#®
14 25.4
14.8 32 +3
14.4 + 0.3 26.4 4 2.2
14.8 -+ 0.5 27 4- 6.8
Cr®(n, p) V® 4 Cr®(n, pn) V*
14.1 do
2],
do 1'.’()0
a) 265 -+ 21
b) 277 + 20
Cr®(n, np) V¥
14.1 do
4 I:—] =
d0],°
153 + 21
Cr®(n, 2n) Cr®
15.0 280 4 50 rel. : ef. 13-27{10
Al*¥(n, a) = 116 mb
14.9 280 4+ 50
Cr(n, p) V3
14.5 4 0.35 77.7 £ 11

— 52

VII VIII

cf. 7-14a2
cf. 11-23:2
ef. 7-14a7

cf. 17-35a5m

cf. 11-2341

cf. 11-23d1

v-activity, Measuring of Total error
the area under the photo-

peak and K-electron cap-

ture

ef. 20-48al

ef, 7-14al

IX

Element



I 11 111 IV v VI VII VIII

24-52b2 K59 111 — 14.0 + 0.4* 133 - 15 cf. 13-27i7
142 ; 0.4 109 - 13
14.5 - 0.4 106 + 10
14.7 +- 04 113 + 12
15.0 4 0.4 114 +- 11
15.0 4- 0.4 101 - 10
24-52b3 Mol 11 — 14.8 105 10 cf. 11-23i2
24-52b4 F38 11 — —_ ~103 — —_ —_
24-52b5 Col II — —_ 83 - 10 — —

Cr2(n, p) Va2 L Cr%2(n, pn) V51

24-52d1 diff. A6l — 14.1 s [(lo‘] cf. 11-23d1
N do 1200
a) 74 4 10
b) 67 4 10

Cr%(n, p) V58

24-53b1 Col I — 14.8 37 4- 4 —

Cr*¥(n, p) V** + Cr®8 (n, pn) V=

24-53d1 diff. A6l — 14.1 B [dc] cf. 11-23d1
i o =
120

a) 44 4- 6.6
b) 48 - 7.2

* Also measured for 12.33 MeV = E,, = 18.24 MeV

— 53



25-55al

25-55d1 diff.

25-55¢1

25-55h1

11

We6l 1

W60 II

H62 1

A6l

B62 11

A58 111

B62 11

P53

K58 111

III

291d

1.7 min

1)
bl
@
o
il

3.9 min

v

14.1

14.7

14

14.7

14.5 -+ 0.35

14.8

v VI VII VIIT

MANGANESE

Mn%(n, 2n) Mn*

600 -+ 120 cf. 24-51al
825 4 190 cf. 29-65a10
600 - 120 cf. 20-48al

Mn®(n, p) Cr®® 4+ Mn%(n, pn) Cr3

y [dc] cf. 11-23d1
- d0l,5,° -
a) 43 + 7
by 45 + 7
Mn%(n, He?) V&8

< 0.42 — — —

Mn3(n, p + n, pn + n,np + n,d) Cr

110 & 15 rel. : cf. 28-b, d
Nin@t(n, p) = 440 mb

Nuclear plate —

Mn®(n, 2p) V¥

< 0.36 — — —_—
Mn%(n, ») V&2

52,5 42 1.9 cf. 7-14al

39.4 - cf. 16-i1

_ 54

IX

12 mg/em? thickness

MnO,

3.3 mg/cm?® thickness



25-55i3 Go61 IV — 14.3 + 0.1*
14.7 4- 0.2
14.9 + 0.2

25-55i4 F6l11 — 14.8

* Also measured for 12.4 MeV=EFE, =17.7 MeV

31 42
3343
34 4 2

11.8 + 0.7

__ 55 __

VI

VII

VIII

1X



26-54al

26-54a2

26-54a3

26-54a4

26-54a5

26-54b1

26-54d1

26-54d2 diff.

26-54d3 diff.

IT

R5811

P61 JII

coll

D60 IT

R61 11

P61 IIT

A5711

A59

A611

II1

9.8 min
8.3 - 0.5 min*

8.4 -+ 0.4 min*

8.80 -- 0.24 min*

260 - 15d*

* Measured by the authors

v
14
14.1 + 0.1
14.8 = 0.9
15 + 0.4
14.4 + 0.3
14.1 4- 0.1
14.1
14.1
14.1

VI

IRON

Fe*(n, 2n) Fe®

16.7
11 + 2

7.9 4+ 0.8

~1

15.0 4- 1.3

Fe®(n, p) Mn®

254 - 28

Fe*(n, p) Mn® + Fe%(n, pn) Mn®

460 + 92

do

a) 4 -— = 395 for

dQ

dQ) = 90°0— 1800
do

b) 2 - = 415 for
dQ)

dQ) = 00— 1800

do
47 [— ] =
do 1200

a) 382 + 13
b) 382 + 13

abs. :

a-from T(d, n) Het

— 56 —

VII

cf. 7-14a2
cf. 13-27b8

cf. 27-59alg

cf. 26-56b11

cf. 7-14a7

cf. 13-27b8

cf. 13-27d1

Shielded nuclear plate
surrounded by several
targets arranged on a cir-
cle. Separation of n,p-
and n,np-processes Dby
stat. theory

cf. 11-23d1

IX

Element

Fe,50,

enriched (99.6 9
thickness 10-55 mg/
cm?

thickness ~27 mg/
cm?

Element

Element

Fess enriched, thick-
ness 5-12 mg/em?

Fest enriched :
—88.4 9 ; thickness

27 mg/cm?®



26-54d4 diff. S60 —

26-54d5 diff. M581 —

26-54el AT I —

26-54e2 diff. Aol

26-54e3 diff. M58 11 —

26-54h1m ol 1

21 - 2 min*

26-5411 Pol IIT 25 - 2d*
26-5412 Col1 25 - 5d*
26-56al Ho62 1 —

* Measured by the authors

v
14.1
13.5 - 0.1
14.1
14.1
13.5 + 0.1
14.8 4+ 0.9
14.1 + 0.1
14.8 ~ 0.9
14.9

v

do

VI

2 = 333 - 66 for

dQ
d€Q) = 00— 1800

306 for isotr.
376 for total

A
—
B B
S Q
_—
o
I

218 - 13

224

0.6 - 0.1

131 + 24

270 - 135
440 4 88

part  abs. : recoil protons in a

nuclear plate

Fed'(n, np) Mn®®

Fe®(n. t) Mn%m

Fe*(n, o) Crt

Fe®*(n, 2n) Fe®

Vil V1II

ef. 13-27d3

Nuclear plate. Separation —
of n, p- and n, np-proces-

ses by stat, theory. ¢ pro-

bably contains n, d-pro-

cesses

cf. 13-27d1

cf. 11-23d1

ef. 26-54d5

cf. 27-59alg

cf. 13-27b8

cf. 27-59alg

cf. 20-48al

IX

Fedd enriched : 67 9,

thickness 7 mg’/em?

cf. 26-54a3

cf. 26-54a3



I 1I 111 v v VI VIl VIII IX

Fe*(n, p) Mn%

26-56b1 P33 2.6h 14.5 4- 0.35 96.7 2. 11.6 ef. 7-14al Element

26-56b2 F52 2.59 14.1 124 + 12 . ef. 13-2762

26-56b3 Y57 2.57h 14.1 4+ 0.15 144 4- 19 cf. 26-56b3

26-56b4 Pol I11 2.58 . 0.03h*! 14.1 4 0.1 112.5 4- 5.6 cf. 13-27b8

26-56b5 Coll 2.56 - 0.11h%! 14.8 + 0.9 128 - 13 cf. 27-29alg Element-nat. Fe,0,

enriched : Fe®®(78.4
%); Fes(16.7 %)
thickness 10-25 mg/

cm?
26-56b6 C55 — 14 2 47 — Activation — —
26-56b7 D60 II — 15 - 0.4 128 £+ 13 rel. : cf. 29-63a3 [-activity, prop. counter, — Foils of 1.8 cm?,
Cu%(n, 2n) = 556 mb nearly 2 geometry thickness 27 mg/em?®
Sandwich-method
26-56b8 K59 111 — 15.27 4- 0.33 131 - 15 cf. 13-27:7
26-56H9 T58 Rel. measurement. Experimental*? curve was fitted by ¢ = 110 4 10 mb B-activity, geiger counter — Fe natl0” long V"' @

for £, = 14.3 MeV

26-56b10 B62 1 Rel. measurement. Expcrimental curve*® was fitted by ¢ = 112.5 mb cf. 13-27b8
for E,,= 14.1 MeV cf. 26-56b4

Fe%(n, p) Mn* 4 Fe%*(n, pn) Mn®

26-56d1 A5T 11 — 14.1 190 - 38 cf. 13-27d1
26-56d2 diff. A6l — 14.1 . [dc cf, 11-23d1
" do]p0 -
@) B2 £ 1.3
b) 86 L 17

*1 Measured by the authors
*2 Measured for 3.4 MeV=<E, =8.2 MeV and 12.4 MeV=<E,, = 17 9 MeV

*3 Measured for 13 MeV=E, =19 McV

— 58 —



I 11 111 v v VI Vil VIt IX

26-56d3 diff. 560 — 111 do ef. 13-27d3
2. 4O =90 - 18

for d{) = 0°— 180°

26-56d.1 diff. AR 1 — 13.5 = 0.1 75 for isotr. part cf. 20-54d5 Fe3¢ enriched :
95 for total 99.9 9., thickness

4.5 mg/em?

Fes(n, np) Mn®»

d0
35 4 7

26-56¢1 il Y — 14.1 ’ [dc] cf. 11-23d1
D R
120

26-57b1 P61 I 1.4 = 0.2 min* 4.1 - 0.1 50 -8 ef. 13-2768

26-5762 Coll 1.5 -~ 0.1 min* 14.8 - 0.9

=
—

-
-~

}‘

cf. 27-59alg cf. 26-56b5

Fe57(”’ ])n —}— n, n]) + n, d) 1\/11156

26-57¢1 Coll 2.56 = 0.20h* 14.8 + 0.9 6.1 - 2.6 c

-

L 27-59alg cfl. 26-56b5

Fe®(n, p) Mn®

26-58b1 colr 1 1.1 - 0.1 min* 14.8 £ 0.9 23 3.5 cf. 27-5%9alg cf. 26-56b65
Fe®(n, «) Cr%

26-58¢l col I 3.5 = 0.1 min* 14.8 - 0.9 215 42 cf. 27-5%alg cf. 26-56b65
Ferat(n, 2n)

26-al A58 11 — 14.1 500 - 40 cf. 1-2al

* Mcasured by the authors



I I II1 v A\ VI VII VIII

Fen«t(n, p 4+ n, pn)

26-d1 diff. H62 T11 — 14.4 £+ 0.2 102 - 10 for of. 12-d1
Ep > 2.8 MeV

Feret(n, p + n, pn + n, np + nd)

26-gl diff. V57 —_ 14.5 cf. 12-g1

=T Z 90 115

" [dO] e

means for 0 = 300,
450, 600, 900, 1200,
1359, 1500, and Ep >
6 MeV

— 60 —






27-39alt

27-59a2t

27-59a3t

27-59a4t

27-59a5t

27-39alg

27-59a2g

11

W60 II

Bé61 111

Hel 1

Go61 IV

Wo2

P60 1

W60 I1

111

70 4 2d%
for Co®8¢

71.4d
for Co®8¢

72d

71d

*1 Measured by the authors
*2 Also measured for 12.6 MeV=E,; = 19.6 MeV
*3 Also measured for 12.6 MeV-=E, =< 17.1 McV

v v VI
COBALT
Co®(n, 2n) Co™ - tot.

14.5 + 0.5 855 - 190

144 + 0.3* 640 -+ 64

14.1 630 4- 126

14.25 4 0.05* 870 +- 130 —

14.5 + 0.1 930 + 100

14.75 4- 0.1 1020 - 120

15 4+ 0.15 970 -+ 100

13.86 -+ 0.10 727 - 58

14,11 -+ 0.10 776 - 62

14.37 + 0.15 767 + 61

14.59 -+ 0.20 823 - 66

14.77 - 0.25 827 - 66

Co®(n, 2n) Co®s

14.8 4- 0.9 145 + 5 rel. : cf. 29-65a
Cu®(n, 2n) = 1000 mb:
cf. 13-27i : Al¥(n, 2) =
115 mb ; ef. 29-63a3 : Cu®s
(n,2n) = 556 mbh
Sandwich method

— 62 —

VII

cf. 29-65al10

cf., 29-65a8

cf. 20-48al

cf. 29-63all

5- and y-activity

a) B-activity : cf. 13-27b4
b) y-activity : 1 < 13"
Nal ecrystal. Corrections
for abs. vy-counting cf.

B551

Chemical separation

cf. 29-65al

Vil

cf. 13-27b4

IX

CoO

Element, discs, thick-
ness : 3-35 mg/em?



27-59alm

27-59a2m

27-59d1 diff.

27-59d2 diff.

27-59d3 diff.

27-59¢1 diff.

27-59f1

II I
160 I 9.0 - 0.2h"
B62 1 Sh
P60 1 45d
W60 11 —
A6l —
Seu —
Ho62 111 —
H62 III —

B62 11 1.7 min

*! Measured by the authors
*2 Also measured for 12.6 MeV==E, =219.6 MeV

v

14.8 + 0.9
14.5 - 0.5*
14.8 = 0.9
14.5 + 0.5
14.1

14.1

144 + 0.2
144 + 0.2
14.7

4 =2

385 - 100

82 + 8

80 - 23

Co%(n, p) Fe#* +- Co(n, pn) Fes

do
(2], -
dO 1200

a) 81 4 10
b) 61 .1 10

do
=175 -

2. —- ==
Q)

VI

Co”(n, 2n) Co®m

Co®(n, p) Fe®

15

for d€) == 0° — 1800

48 4+ 5 for
Ep > 3MeV

~11 for Ey >

<2 0.10

Co®(n, np) Fe®

3 MeV

Co®(n, He?*) Mn¥

63 —

VII

cf. 27-59alg

cf. 29-65a8

cf. 27-539alg

ef. 29-65a10

ef. 11-23d1

cf. 13-27d3

cf. 12-d1

cf. 12-d1

VIII

IX



27-5911

27-59i2

27-59i3

II

P53 2.6h
P60 1 2,57 +
B58 2.5%
K58 111

W60 11 2.58h

G611V

BoI 111 2.57h

Measured by the authors

111

Iv
14.5 4- 0.35
14.8 = 0.9

14.05 + 0.55

14.8
14.5 4 0.5

14.3*2
15.0

14.4 £ 0.3*

* Also measured for 12.6 MeV==FE, =17.1 MeV

Also measured for 12.6 MeV=E,, = 19.6 MeV

w
At
—

[+

30 +

5
H-
o

-

%]}

VI

Co®(n, =) Mn

rel. : cf. 26-56b
Fe®(n, p) = 110 mb
Sandwich-method

64—

VII

cf. 7-14al

cf. 27-59alg

<-activity, prop.-counter.
Corrections for abs. (-

counting : cf. N52, J50.
Chemieal scparation

cf. 16-i1

cf. 29-65al10

cf. 29-65a8

VIII IX

Estimated total error  Powder 3/4'' x11/2"
thickness : 3/4-1 mg/
cm?






28-58al P53 36h

28-58a2 P611 37 4 1h*t
28-58a3 R391 44h

28-58a4 P59 11 36h

28-58a5 Po6l1 36h

28-58a6 R61 11 43.7 -+ 0.9h**

28-58a7 G62 37h

*1 Measured by the authors

v

14.5 + 0.35

14.8 + 0.8

14

14.1

13.88 4- 0.10*2
14.09 4 0.10
14.31 4 0.13
14.50 4- 0.20
14.81 4- 0.31

14.4 4- 0.3

13.86 + 0.10
14.11 4 0.10
14.24 + 0.10
14.37 4- 0.15
14.49 4 0.20
14.59 4 0.20
14.69 4 0.25
14.77 + 0.25
14.88 L 0.30

*2 Also measured from 12.2 McV-==E, = 19.8 MeV

33.4 + 2.7

38.8 -+ 8.2

21.4 4 1.1
23.5 - 1.3
31.1 4 1.6
34.3 - 1.7
39.3 4- 2.0

34.2 1+ 2.6

18.7 - 1.5
22,9 - 1.8
27.2 - 2.2
29.3 - 2.3
31.7 4 2.5
33.5 + 2.7
35.9 4+ 2.9
36.2 4+ 2.9
39.5 + 3.2

VI

NICKEL

Ni*¥(n, 2n) Ni¥

rel. : ef. 29-65a
Cu%(n, 2n) = ?

— 66 —

VII VIII

cf. 7-14al

cf. 27-5%qlg

cf. 17-35a3m

B+ activity; 0.511 MeV  Neutron-flux : 7 9%,
annihilation radiation calibration : 12 9
measured in coinc. with
2 scintillation-counters.

Calibration with Na2:

cf. 22-46a2

cf. 7-14a7

cf. 29-63all

X

Element, Ni®*® enri-
ched:99.63%; : thick-
ness : 3-5 mg/cm?

Elcment, nat.



28-58a8

28-58b1

28-58b1g

28-58b2¢g

28-58b1m

28-58¢l

*1 Measured for 12 MeV=E,, =< 18.5 MeV

11

P39 11

P60 1

G62

P60 1

P59 11

111

72d

71.4d

9.0 + 0.2h*2

270d

n ==

*2 Measured by the authors

v

Only relative measurement*!

14.1

14.8 4 0.9
13.86 - 0.10
14.11 -+ 0.10
14.24 4+ 0.10
14.37 = 0.15
14.49 - 0.20
14.59 -+ 0.20
14.69 -+ 0.25
14.77 & 0.25
14.88 = 0.30
14.8 + 0.9
14.1

560 4- 110

237 20

436 4 35
435 L 35
437 4 35
424 4+ 34
401 4 32
385 4 31
363 4- 29
355 L 28
333 L 27

40 4- 15

VI

Ni%#%(n, p) Co™

Ni%#¥(n, p) Co®v

Nisa(n’ P) Co38m

VII VIII

S-activily ; geiger-counter —

cf. 28-58a4

cf, 27-539alg

cf. 29-63a11

ef. 27-59alg

Ni8(n, pn + n, np + n, d) Co*

160 - 40

— 67 —

cf. 28-58a4

IX

NiO  powder enri-
ched : Ni*'(83.1 9,));
Ni®%(97.8 ©,); Ni
(95.9 %)

Element, powder en-
riched : Ni*’(99.1 9)
Element. foils enri-
ched @ Ni®%(99.6 ©()
Thickness 3-35 mg/

cm?

cf. 28-58b1g



28-58¢2

28-58d1

28-58d2 diff.

28-58d3 diff.

28-58d4 diff.

28-58d5 diff.

II

G62

A57T11

A6l

560

Go61 11

K60 1

270d

111

v

13.86 4 0.10
14.11 4 0.10
14.24 + 0.10
14.37 £+ 0.15
14.49 + 0.20
14.59 + 0.20
14.69 4 0.25
14.77 4+ 0.25

14.88 -- 0.30
14.1

14.1

14.1

14.8 + 0.3
14.8 + 0.8

490 -+ 49
560 -+ 56
520 - 52
530 + 53
600 4~ 60
580 + 58
560 4- 56
580 L 58
580 + 58

Ni%#®(n, p) Co® + Ni®#(n, pn) Co®

310 4- 60

do
4 [—] =
d01,5,°

a) 440 4 26
b) 430 - 26

2 do 534 -~ 100
&~ T

for dQ) = 00— 1800

do
ofs]-
d0.

a) 430 - 18 for isotr.
part

5) 490 4 21 for total
Means for 10 angles
between 0° and 1500
with d0 = - 70—
€ 40

do
4-7r[—] = 287 - 29
do

Means for 8 angles
between 0° and 180

VI

abs. :
a-from T(d, n) He! and
proton- recoil- tclescope

abs. :
x from T(d.n) He!

— 68 —

Vil

cf. 28-58a4

cf. 13-27d1

cf. 11-23d1

cf. 13-27d3

Telescope : 2 prop.-coun-
ters and Csl crystal in
coine. with « from T(d, n)
Hect. Separation of d,;n
processes. Separation of
n, p- and n.np-processes
by stat. theory. Protons
withE;>-1.8 MeV measu-
red. Protons with Ej <
1.8 MeV computed by

stat. theory

8 nuclear plates cyl. ar-
ranged around the target.

Separation of n,p-and
n, np-processes by stat.
theory. o probably con-

tains n,d-processcs

VIII

Mean total error

IX

Ni°® enriched :
95.6 %, 2.7 cm & ;
thickness 10 mg/cm?

Nis® enriched 99.69; ;

thickness 17.3 mg/

°
cm*-



1 11 111 IV
28-58el AST1I — 14.1
28-58e2 diff. A6l — 141

28-58¢3 diff. Gol 11 — 14.8 - 0.3
28-58e4 diff. Kov I — 14.8 + 0.8
28-58f1 diff. G61 11 — 14.8 4- 0.3

58-60blm P60 I 10.5 4- 0.2 min* 14.8 + 0.9
28-60d1 AS57T11 —_ 14.1
28-60d2 diff. A6l — 14.1

* Mecasured by the authors

Ay VI V11 VI

Ni#(n, np) Co¥
220 -+ 44 ' ef. 13-27d1

do
i 2 [~J =
d0J 150"

343 - 27

do
4w I:f] =340 - 30
do

Means for 10 angles

cf. 11-23d1

cf. 28-58d4

between 0° and 1500

do
47:[——] =150 - 15
d0

Means for 8 angles
between 00 and 1800

cf. 28-58d5

Ni#(n, d) Co®

do cf. 28-58d4
47:[ ]

d0
Mecans for 10 angles
between 0° and 1500

Niﬁ()(ll, p) COGO m

9 12 cf. 27-5%alg

Ni®(n, p) Co® -+ Ni®(n, pn) Co®

240 -- 50 cf. 13-27d1
. [(lc cf. 11-23d1
do] 2®

a) 124 + 9

b) 134 + 9

IxX

of. 28-58b1g



I 1I III v v VI VII VIII IX

28-60d3 diff. S60 — 14.1 do
2. — =158 4 32
dQ
for dQ) = 00 — 180°
28-60d4 diff. M58 11 — 13.5 - 0.1 87 for isotr. part cf. 26-54d5 Ni® enriched 99.2 9
155 for total part ~ 1 cm?® thickness
7 mg/em?®

Ni®(n, np) Co®

28-60el AS5T11 — 14.1 60 4 12 . cf. 13-27d1
28-60e2 diff. A6l — 14.1 " [(Io-] cf. 11-23d1
) d0J 120° B
51 410
28-60e3 diff. M58 I1 — 13.5 - 0.1 68 cf. 26-54d5 cf. 28-60d4

Nit!(n, p) Co®
28-61b1 P33 1.75h 14.5 4+ 0.35 181 4 25 cf. 7-14al

28-6152 P60 I 1.70 = 0.05h* 14.8 & 0.9 22 - cf. 27-5%alg cf. 28-58b1g

Ni(il(”’pn -+ n,np + n, d) Cotom

28-61clm P60 I 10.5 4 0.2 min* 14.8 £ 0.8 3.8 L1 cf. 27-5%alg cf. 28-58b1g

Ni®(n, p) Co®s

28-62blg P60 I 13.8 +~ 0.2 min* 14.8 £ 0.8 3.3 41 cf. 27-59alg cf. 28-58blg

Ni®(n, p) Co®m

28-62b1m P60 I 1.9 - 0.3 min* 14.8 -

0.8 2.0 0.5 cf. 27-59alg cf. 28-58blg

* Measured by the authors



28-62¢2

28-64blg

28-64b1m

28-d1 diff.

28-el diff.

28-gl diff.

11

P60 1

P60 1

P60 1

He62 III

1162 111

111

1.70 +- 0.05h*

7.8 - 0.2 min*

2.0 = 0.2

*Measured by the authors

v

14.8 4- 0.8

118 + 0.8

14.8 + 0.8

14.4 4 0.2

14.4 4+ 0.2

14

Ni%?(n. pn + n, np + n, d) Co®

0.65 -+ 0.15 of. 27-5%alg

Nt (n’ P) Cote

< 4.1 cf. 27-59alg

Nim (Il, P) COG-I m

> 0.43 cf. 27-59alg

Nizet(n, p + n, pn) Co

255 4 6 for cf. 12-d1

Niraet(n, np) Co

240 + 50 for cf. 12-d1
Ep > 1.5 MeV

Ni’“’"(n,P -+ n, pn + n, np + n,d) Co

do cf. 12-g1
dn [*] =170 - 20
d0
Means for 0 = 300,
450, 600, 900, 1200,
1359, 150° and Ep Py
6 MceV

— 71 —

VIII

X

of. 28-58b1g

cf. 28-58b1g

of. 28-58blg



29-63al
29-63a2
29-63a3

29-63a4

29-63a5

29-63a6

29-63a7

29-63a8

29-63a9

29-63al0

II

D60 I

P61 III
F60

50

Bo62 1

S61 11

II1 v
10 min 14,5 + 0.35
9.9 min 14.1
10.1 min 14.1 L 0.15
10 min 14.25 L 0.25*!
10 min 14.6
9.8 1 0.2 min*: 14.1 4- 0.1

— 13.77 £ 0.20*3

14.74 + 0.27

10 min 14*4

10.03 - 0.03 min*?

9.90 -- 0.04 min*:

14.1 + 0.1%°

14.1 - 0.2

Also measured from threshold to 27 MeV

t Measured hy the authors

Also measured for 12.5 MeV = E, == 18 MeV
Also measured from threshold to 14 MeV

5 Also measured for 13 MeV == ), == 19.6 MeV

482 4 72
510 -+ 36
556 + 28

650 4 80

530 + 26

490 + 45

378 £ 34
507 + 45

330 + 66

509 £ 56

458 - 10

VI

COPPER

Cu®(n, 2 n)Cu®

rel. : cf. B51
o T(d, n) Het for
Ed = 10.5 MeV

rel. :
o D(d, n) He*

rel. : cf. 26-56b4
Fe®(n, p) Mn® = 112.5mb

— 79 —

VIl

cf. 7-14al
cf. 13-2752
cf. 13-2753

{3-activity, prop. counter,
27 geometry. Calibration
with Cu®® ¢ Cu®(n, v) Cu®®

=560 mb for therm.

VIII

Error contains : diffe-
rences for several mea-
surements; neutron

flux ; calibration

neutrons

cf. 8-16b5

cf. 13-2748

cf. 7-14a7

fB-activity, geiger-counter. —
Calibration with  Cuf®

6 Cu®(n, y) Cu®® = 560 mbh

for therm. necutrons

cf. 13-27b8

cf. 13-27b11

X

Element 254 X
5.08 cm ; thickness :
0.0127 cm

Liquid  scintillator
Dioxane (201 gr)
Naphthalene (14 gr)
PPO (1 gr); H,O

(5 gr): Cu (NO,),.3
H,0(0.967 gr)

FElement



29-63all

29-63al2

29-63al3

29-63d1

29-63d2 diff.

29-63d3 diff.

29-63el

29-63e2 diff.

29-63f1

*1 Measured for 12 MeV <L, =< 18.5 MeV

II

G62

M52

56

A5T1I

Aol

S60

ASTII

Aol

B62 11

1.65h

III

Iv

13.86 - 0.10
14.11 =+ 0.10
14.37 - 0.15
14.59 - 0.20
14.77 + 0.25

v
124 = 21
155 £ 23
188 - 2
519 + 26
550 - 27

Relative measurement*!

14.1

14.1

14.7

*2 Measured for 12,5 MeV=E, = 17.5 MeV

cf. 12-2.468*2

Cu®(n, p) Ni® 4+ Cu®(n, pn) Ni®

120 - 24

. [(10’]
- d0 ”"n*

a) 118 = 9
b) 105 i- 10

do

abs. for E; = 14.77 MeV
2 from T(d, n) He!

2. . =149 - 30

dQ)

for d€) = 00 — 1800

130 -+ 26

do
4w [*] =
(IO lﬂll0

152 ~ 30

< 0.08

Cu®?(n, np) Ni®®

Cu®*(n, He?) Co*!

V1l

55 activity, 0.511 MeV
annihilation radiation
measured with 2 Nal
crystals switched in coin-

cidence

B-activity, geiger counter

cf. 13-27d1

cf. 11-23d1

cf. 13-27d3

ct. 13-27d1

cf. 11-23d1

VIII IX

Standard deviation Element, foils



29-63ilm

29-65al

29-65a2

29-65a3

29-65a4

29-65a5

29-65a6

29-65a7

29-65a8

29-65a9

29-65al0

29-65all

1
2
*3

11

K62

P61 111

P39 1

Rol II

B61 IV

D60 I1

Woo I1

G62

III

10.4 min

12h

12.8h

13.4h

12.68h*!

12.7 - 0.15h*!
12.85 - 0.05h*2
13.6 = 0.5h*!

12.75 1= 0.04h*!

12.87h

Measured by the author
Also measured for 10 MeV =E,, =< 19.8 McV
Also measured for 13 MeV=E, == 19.6 McV

v

14.8 & 0.4

14

13.88 - 0.10*2
14.01 4 0.10
14.09 -+ 0.10
14.31 4 0.13
14.50 - 0.20
14.68 + 0.26
14.81 + 0.31

14.1 + 0.1
14.8 .- 0.8
14.4 4- 0.3

14.1 -+ 0.1*¢

14.77

\7
23 =3
1085 4 175
970 & 80
935
879 - 33
906 -i- 36
892 -t 36
937 - 37
953 + 38
968 .- 39
975 + 39
940 L 85
954 + 130
959 + 79
918 - 80
869 . 100
1030 .= 95
995 + 70

VI

Cu‘”’(n, g_) Coli(l m

Cu%(n, 2n) Cu®™

rel. : cf. 29-63a
Cu%(n, 2n) = 522 mb
Sandwich-method

VII VIII

ef. 15-31a4d

cf. 7-14al
cf. 13-27b2
cf. 7-14a2

cf. 22-46a2

cf. 13-2768

cf. 13-2754

cf. 7-14a7

cf. 13-27b8

cf. 26-56511

y-activity. Measuring of —
the area under the photo-

peak with a 2 x 1 3/4”

Nal crystal; calibration

with Co®% and Na**

cf. 29-63all

Element

Element

IX



29-65b1 52 2.56h

29-6562 S39 1 2.56h

29-6563 P39 1 2.55 - 0.20h%!
29-65b4 Pol IIT 2.6 - 0.3h*!
29-65b5 M61 11 —
29-65b6 D60 I1 —
29-65b7 756 —
29-6568 B62 I 2.6h

29-65d1 AS7 11 —

29-65d2 diff. S60 —

29-65ilg Ko62 13.9 min

*1 Measured by the authors

v
I4.1
14.8 - 0.8
14.8 - 0.8
14.1 4~ 0.1
14.8
15 - 0.4
14.0
14.7
14.1
14.1
14.8 - 0.4

A%
19 - 4

31 - 13
27 511

29 45

29 + 3

17 - 4
~20

29.3 - 3.2

Cu®(n, p) Ni% 4 Cu®(n, pn) Ni®

40 -+

2.

do

= 30
O

VI

Cu®(n, p) Ni%

for dQ) = 00— 1800

w
H

Cu%(n, o) Cot¢

VII

cf. 13-27h2

cf. 17-37b2

cf. 13-27b4

cf. 13-2768

cf. 11-23:2

cf. 26-5667

cf. 12-37d1

cf. 13-27d3

cf. 15-31a4

Vil

IX

Flemem 1, &,
,

thickness 120 mg/cm?®

Flement
9.5-12.7 mm &

thickness 45 mg/cm?
Element
1.7-21 em g

thickness 3-6 mg/em?*

Cu0O, powder



29-65k1

29-65k2

29-65k3

29-al

29-d1 diff.

29-d2 diff.

II

B62 1

K62

B62 I1

A58 11

A59

C591

III

99.6 - 2 min*!

1.65h

1.6h

*1 Measured by the authors
*2 Also measured from threshold to 19.6 MeV

v

14.1 + 0.1*2

14.8 & 0.4

14.7

14.1

14.1

14.5

VI

Cu®%(n, nz) Co?

5.8 2 2

2.8 = 0.3

2.9 + 0.8

Curet(n, 2n) Cu

760 4 60

Curet(n, p + n, pn) Ni

do
a) 4- = — 98
d
for dQ) = 90°— 180°

do
b) 2. -— =118
dQ

for dQ = 00— 1800

means for 0 = 189,
450, 900, 135° and d0
—= 180

abs. : proton recoil tele-

scope

— 76 —

VII

cf. 13-2768

cf. 15-31ad

cf, 1-2al

cf. 26-54d2

Telescope, 2 prop. coun-
ters in coincidence with a

CsI crystal and in anti-
coincidence with a prop.
counter before the target.
Separation of n,p- and
n,np-processes by stat.
theory. ¢ probably con-
tains n, d-processes

VIII

Element

Element

IX



29-el diff.

29-e2 diff.

II

A59

G591

111 v

— 14.1

v VI VIl

Curet(n, np) Ni

128 cf, 26-34d2
do cf. 29-d2
4 [v] =181 - 18,
d0
means for 0 = 189,
450, 900, 1350 and d0
= 180

— 77 —

VIl

IX

Element



I II I1I IV v Vi VIl VIII IX

ZINC

Zn%(n, 2n) Zn*3

30-64al P53 38 min 14.5 + 0.35 224 - 45 cf. 7-14al Element
30-64a2 Y57 38.5 min 14.1 4 0.15 119 4+ 18 ) cf. 13-27b3
30-64a3 P60 I 36 - 0.2 min*! 14.8 - 0.9 254 4 50 ef. 27-5%9alg Element, discs ; thick-
ness  3-35 mg/cm?
30-64a4 R581 39.9 min 14 159 ef, 7-14al
30-6445 R611 — 13.5 75 cf. 7-14a7
30-64a5 R61 11 39.9 - 0.8 min*! 14.4 4+ 0.3 167 - 13 cf. 7-14a7 Element
30-64a6 Go61 IV — 14%2 120 - 10 — — — —
14.5 180 - 15
15 230 4- 15
30-64a7 w62 38 min 13.86 + 0.10 96 - 8 cf. 29-63all

1411 £ 010 107 £ 9
14.37 4 0.15 136 - 11
14.59 4 0.20 165 & 13
1477 & 0.25 182 + 15

30-64a8 K60 II 38 min Relative measurement*!. Exp. curve 5-activity, geiger connter — Element, nat: thick-
was fitted by o = 167 mb for ness & range of the 3

E, = 14.4 McV (cf. 30-64a5)

Zn%(n, p) Cu®
30-64b1 P53 12h 14.5 4 0.35 386 - 58 cf. 7-14al Element

30-64b2 P60 1 13.0 -+ 0.2h*! 14.8 - 0.9 284 1 20 ef. 27-59alg Element, discs;
thickness 3-35 mg/

cm?

*1 Mecasured by the authors
*2 Also measured for 13 MeV=E, = 17.6 McV

_ 18 —



30-64b3

30-64b1

30-64b5

30-64b6

30-64b7

30-64d1

30-64d2

30-64d3

30-64el

dift.

diff,

diff.

diff.

II

G611V

Aol

S60

R56 11

Aol

12.85h

1804

Iv

13.5
14.0

13.86 + 0.10
14.11 - 0.10
14.37 -+ 0.15
14.59 -- 0.20
14.77 £+ 0.25

14_11

14.25

14.5

14.75 £ 0.1
15 + 0.1

14.1

14.1

14

14.1

*1 Also measured for 12.4 MeV==E,, == 17.5 MeV
*2 Measured for 12.5 MeV=<E, =~ 17.5 MeV

v

215
~216
190 -+ 15
191 + 15
177 -+ 14
164 - 13
155 = 12
220 4 20
188 . 15
220 - 20
182 4 16
196 - 15

cf. 12-2458**

Zn%(n, p) Cu® + Zn%(n, pn) Cut?

) [dc
o do]

a) 179 2- 18

by 171 = 17
do

2. = 257 - 50
dQ

for dQ) = 0°—180°

~295

Zn*(n, np) Cu®?

do
4 |:¥j| =
d0 fz,°

281 + 18

— 79 —

Vi

VII

cf. 30-6453
cf. 30-6604

cf. 29-63all

cf. 11-23d1

cf. 13-27d3

Nuclear plate

cf. 11-23d1

VIII

IX



I 11 111
30-66al H62 I —
30-66b1 P33 5 min
30-6652 Y57 5.13 min
30-66b3 P60 1 5.2 - 0.3 min*
30-66b4 756 —

30-66d1 diff. A6l —

30-66el diff. A6l —

30-67d1 diff. A6l —

* Measured by the authors

v

14.9

14.5 + 0.35
14.1 + 0.15

14.8 + 0.9

14.1

14.1

530 + 130

101 + 17

60.2 4- 7.2

Zn%(n, p) Cu® + Zn*(n, pn) Cu®

[dc
" d()]m,“ -

a) 34 4 4
b) 35 + 4

Zn%(n, p) Cu® 4 Zn*(n, pn) Cu®

do
.-
d0] 1,0

a) 41 4+ 7
b) 33 + 7

VI

Zn*(n, 2n) Zn%

cf. 20-48al

Zn%(n, p) Cu®

Zn*(n, np) Cu®

— 80 —

VII

K-clectron capture
prop. counter

cf. 7-14al
cf. 13-2763

cf. 27-59alg

cf. 11-23d1

cf. 11-23d1

cf. 11-23d1

in

VI

ef. 20-48al

IX

Element

ct. 30-6452



30 €551 Poo 1 36 & 5
30-68i1 Pou 1 2.25 +
30-68i2 B33 111 2.56h
30-6841 B62 11 55h
30-g1 difl. 1162 111

* Measured by the authors

111

sec*

0.02h*

v
148 0.9
14.8 - 0.9

14.05 - 0.55

14.7

I4.4 - 0.2

Zn%(n. p) Cu®

In®%(n, 2) Ni%
51 =10

7.0 0.8

Zn™(n, n’z) Ni%

0.89 ;- 0.-40

V1l

Zn"!(n, p 4+ n, pn -+ n, np + n. d) Cu

170 + 20
for Ep - 2.2 MeV

— 81 —

cf. 12-d]

Vill

1IN

efl 306152

cf. 30-0 12



31-69al

31-69a2

31-69a3

31-69a4

31-69b1m

31-6962m

31-69:1

31-71al

31-71a2

31-71k1

31-71k2

II

P53

B62 1

P53

P53

K61 I1

B62 I

B62 IT

I

68 min
69.2 min
69.2 + 1.4 min*!

67.5 min

14h

13.8h

20 min

21.0 min

59.6 - 0.6h™!

61h

*! Measured by the authors
Also measured for 15 MeV = En="19.6 MeV
Also measured for 15.2 MeV=<E, = 19.6 MeV

*2

*3

v

14.5 + 0.35
14
144 + 0.3

14.8 £ 0.5

14.5 + 0.35

15 4+ 0.5*2

14.5 + 0.35

14.5 + 0.35

14.8 + 0.5

152 + 0.5

14.7

552 +4- 155
1089
923 -+ 70

1070 -+ 107

24.4 + 20

42 4 4

105 4 38

700 + 100

2180 4 218

6 + 2%

241

VI

GALLIUM

Ga®(n, 2n) Ga®

Ga®(n, p) Zn®m
rel. : cf. 13-27{

Al¥(n, ) = 118 mb

Ga®(n, o) Cu®

Ga™'(n, 2n) Ga™

Ga’'(n, na) Cu%

rel. : ef. 13-27¢
Al¥(n, o) = 118 mb

.82

VII

cf. 7-14al

cf. 7-14a2

cf, 7-14a7

cf. 17-35a5m

ct. 7-14al

cf. 13-27b8

cf. 7-14al

cf, 7-14al

cf. 17-35a5m

VIII X
Element
Element
Element
Element
ef. 13-2768






32-70al

32-70a2

32-70a3

32-70a4

32-70a5

32-70561

32-70b2

32-72b1

32-7262

32-73b1

I1

R591

Re6l1 11

P61 1

Kol 1I

P53

N
n
(=)

P53

111

40h
36.9h
38.6 - 0.8h*

40.4h

41.0h

20 min

14h

Sh

*! Mcasured by the authors
*2 Also measured for 11.8 McV -< E, =19.7 MeV

v

14.5 1 0.35
14

14.4 4+ 0.3
13.83 - 0.10*
14.01 4 0.10
14.31 4 0.13
14.50 -t 0.20
14.68 4- 0.26

14.83 | 0.31
14.93 - 0.36

14.8 4- 0.5

14.5 4- 0.35

14.5 4- 0.35

14.5 + 0.35

A4
666 + 230
604 -- 48
598 - 45
509 -+ 15
508 - 15
607 -- 18
621 4+ 19
664 -- 20
716 - 21
681 - 20

1600 -- 240

129 - 60

~93

65.2 - 26

~32

136.6 4+ 70

Vi

GERMANIUM

Ge™(n, 2n) Ge®

Ge™(n, p) Ga™

Ge™(n, p) Ga™

Ga(n, p) Ga™

— 84

VIl Vil

cf. 7-14al

cf. 17-35a3m

cf. 7-14a7

cf. 22-46a2

cf. 17-35a5m

cf. 7-14al

cf. 7-14al

cf. 7-14al —=

IX

Element

GeO,

Element

Element

Element



32-1441

32-76al

32-76a2

32-76k1

11

P53

P53

Kol 1I

B62 11

I

2.2 min

82 min

78 min

49h

v

145 - 0.35

14.5 = 0.35

14.8 £ 0.5

14.7

149 +

1820 +

1200 =

Ge™(n, ») Zn™

0 cf. 7-14al

Ge™®(n, 2n) Ge»
350 cf. 7-14al

240 cf. 17-35a3m

Vi

Element

Element

INX



33-75al

33-75a2

33-75b1

33-75b2

33-75blg

33-7561m

II

Poll

P53

P61 IV

P33

Fo6l II

Fo6l I1

33-75d1 difl. A6l

*®

*3

111

17.8*t

17d

8.2 min

Measured by the authors
*2 Also measured for 10.3 MeV-=E, = 19.8 MeV
Also measured for 7 MeV=E, = 14.9 McV

Iv

14.01 4. 0.10*2
14.31 + 0.13
14.68 4 0.26
14.93 + 0.36

it

14.5 + 0.35

14.01 4 0.10*3
14.31 4- 0.13
14.54 + 0.20
14.93 - 0.36

14.5 4 0.35

14.1 + 0.2

14.1 & 0.2

ARSENIC

As™(n, 2n) As™

1070 + 43
1113 - 45
1149 4- 46
1123 - 45
545 1 160
As®(n, p) Ge™
20.7 4- 1.5
19.3 +- 1.4
18.1 4- 1.3
159 - 1.2
11.8 + 2.4
As™(n, p) Ge™
25 4 5
As™(n, p) Ge™m
10 -

As™(n, p) Ge™ 4 As™(n, pn) Ge™

do
4w [~~:’ =
d0] 10°

27 45

— 36 —

vii VI

cf. 22-46a2

cf. 7-14al

cf. 22-46a2

cf. 7-14al

cf. 13-27b12

cf. 13-27612

ef. 11-23d1

Element

Element

X



33-75f1

33-7541

33-75h1

33-75i1

33-75i2

33-75i3

33-75i4

II

A58 111

B62 11

P53

Pol IV

F6l1 1

P62

I1I

Sh

7.8 min

144

14h

Iv

14.7

A

14

14.7

14.5 + 0.35
14.01 + 0.10*
14.31 4 0.13
14.68 4. 0.23
14.93 4- 0.36
14.8

14.7

* Also measured for 7 McV=E; =<19.8 McV

2]
~1

V

< 0.51

115 4- 15

< 0.50

12.3 4 2.2
9.8 - 0.7
10.4 + 0.7
10.2 -+ 0.7
10.0 4- 0.7
4.59

9.3 +£3.1

5(n, p) Ge™® + As

VI

As®(n, He®) Ga™

~1

o

As®(n, 2p) Ga™

As®(n, o) Ga™

(n, pn +

v

n, np + n, d) Ge™

cf. 25-55g1

cf. 7-14al

cf. 22-46a2

VI

Element



34-80:1

31-82al

P33

P53

11

111

59 sec; 12 h

59 nin

v
14.5 4 0.35
14.5 4 0.35

SELENIUM

Se®(n, =) Ge™

Se¥(n, 2n) Sett

1500 - 500

i

cf. 7-14al

cf. 7-14ul

VII

VIII

Element

Element

IX






35-79al
35-79a2

35-79a3

35-79i1

35-79i2

35-8lalt

35-8lalm

35-81a2m
35-8la3m

35-8ladm

35-8laly

35-8la2g

II 111

P53 6.4 min
R391 6.3 min
Ro61 11 6.33 -

I

0.13 min*

B58 26.8h

P62 27h

562 —
P53 4.4h

S62 —

Re6l 11 4.49 - 0.09h*
Fel 11 —

S62 —

Kol 1 —

* Mecasured by the authors

v vV VI

BROMINE

Br*(n, 2n) Br™®

14.5 4+ 0.35 1141 + 285
14 788 -~ 63
144 + 0.3 835 - 63

Br®(n, ») As®
14.05 4- 0.55 10 - 1.8

14.7 10.8 - 2.4 —

Br®(n, 2n) Br® - tot.

+ 0.2

1047 4
—03 17 4 98

Br®'(n, 2n) Brfom

14.5 4- 0.35 828 + 165

4 0.2 1
14.6 0.3 610 -1 93
144 4 0.3 752 4- 72
14.2 - 0.2 510 4- 56
Br#'(n, 2n) Brtos
+-0.2
146 "o 137 - 29
14,2 4+ 0.2 470 4- 50

— 90 —

VII

cf. 7-14al
ef. 17-35a3m

cf. 7-14a7

cf. 27-59:3

cf. 37-87al

cf. 7-14al

cf. 37-87al
cf. 7-14a7

cf. 13-27b12

cf. 37-87al

cf. 13-27512

Vi

IX

LiBr: NaBr

NaBr

LiBr; NaBr

NaBr



I 11 111 v v VI VI VII 1IX

Brt'(n, p) Set' - tot.

--0.2

35-81b1e S62 — 14.6 ;0 3 87 - 10 cf. 38-86b2
Br*'(n, p) Settm
+0.2
35-81b1m S62 — 11.6 _‘_0 3 32 -8 cf. 38-86b2
Brt!(n, p) Sebte
. +0.2 o -
35-81blg S62 — 14.6 03 25 -5 cf. 38-80b2
Bréi(n, o) As™
35-8141 P53 90 min 14.5 + 0.35 103 -+ 20 cf. 7-14al Lr, NaBr
2
35-81:2 S62 — 116 +3; 107 1 20 cf. 38-86b2
35-81:3 P62 90 min 114.7 9.2 - 1.2 — — —_ —
Br*Y(n, nz) As™
35-81k1 B62 11 394 14.7 <1.0 — — — —
Br2«t(n, p + n, pn) Se
35-d1 difl. Aol — 14.1 4 do cf. 11-23d1
" Lao :Ilg.," o
< 14

— 9] —



37-85al

37-85al+m

37-85il

37-85i2

37-87al

37-87al+m

11

S62

PoI 1

562

P62

S62

P61l 1

111

33d

36h

18.66d

146

14.09 - 0.10*!
14.50 -+ 0.20
14.68 = 0.26

14.81 - 0.31
0.2
46 o4
14.7

£0.2
146 o'

14.09 4- 0.10*2
14.50 -- 0.20
14.68 1 0.26
14.81 -+ 0.31

*1 Also measured for 10.5 MeV =<1, = 19.6 MeV
*2 Also measured for 10.0 MeV =<1, =19.8 MeV

RUBIDIUM

Rb%(n, 2n) Rb™

687 - 14 cf. 37-87al

Rb#¥(n, 2n) Rb* + Rb%(n, 2n) Rbsim

1447 72 s does not contain the cf. 22-46a2
1498 - 75 decay of Rb¥™ by 15. C.
1520 -+ 76
1530 - 77
Rb%(n, «) Br#
143 - 9 cf. 38-68b2
145 — —
Rb%¥(n, 2n) Rb#
835 136 rel. : cf. 26-56b B- and y-activity. Cor-

rections for abs. B-coun-
ting ef. R56 IIT and 7Z59.
y-rays were counted with
a 3> 3" Nal crystal;
efficiency cf. L56. Chem.

Fet(n, p) = 110 mb
or ef. 13-27{

Al¥(n, o) = 115 mb
Sandwich method

separation

Rb¥(n, 2n) Rb* + R¥(n, 2n) Rhtom

1170 - 57 o does not contain the ef, 22-46a42
1210 + 61 decay of Rb%™ hy E. C.

1194 |- 59

1191 - 59

— 92 —

VIII

Total error, without
deviations in the decay
scheme

Foils

IX



37-87i1

37-87:2

37-87k1

11

U
(=
o

B62 11

111

33 min

2.3h

v

147

Rb¥(n, ») Br#

38.9 - 16.3 ef. 7-14al

59 + 12 cf. 38-86b2

Rb¥(n, nx) Br%3

— 03 —

VIII

Rb,CO,

IX



38-84al

38-84a2

38-84a3

38-84at

38-86alg

38-86a2g

38-86alm

38-86a2m

II

P611

S62

Kol Tl

P62

M6l 1

S62

Mol 1

S62

33h

33h

33k

65d

70 min

HI

Iv

13.88 - 0.10*
14.09 - 0.10
14.31 = 0.13
14.50 = 0.20
14.68 - 0.28
14,93 -- 0.36

+ 0.2
146 __ 3
148 1 0.5
14.7
14.1

+ 0.2
16 43
14.1

02
14.6 0.3

* Also measured for 12 MeV =2 K, < 19.8 MeV

1159 - 5.8

142.4 + 1.1
149.9 + 7.5
171.7 4 8.6
176.8 ' 8.8
180.6 - 9.0
380 - 50

1770 - 180

140 1- 80

680 4 109

280 - 10

21 - 8

312 4- 50

VI

STRONTIUM

Sr*(n, 2n) Sr#3

rel. @ ef. 26-56b
IFes%(n. py — 110 mb
or eof, 13-27{

Al¥(n, o) = 115 mb

Sandwich method

Sr¥%(n, 2n) Sr#

Sr*(n, 2n) Sr%m

rel. ; ef. 13-27(10
Al¥(n, ) — 116 mb

— 94 —

VIl

cf. 22-16a2

v-activity ;. 3
crystal. Efficiency cf. L56

cf. 17-35a5m

cf. 38-86alm

cf. 38-84a2

yeactivity, T 14 < 17 Nal-
crystal. Efliciency cf. K54,
Corrections for geometry,
backscattering ete. exp.

determinated

cf. 38-844a2

VIII

Total error
deviationsin the decay

scheme

Total error

X

Foils

SrCO; powder



38-86b1 P61 1V
3g-86b2 562
38-88al S62
38-88b1 P53
38-88b2 S62
38-88b3 B62 I
38-88ilm P33
38-88i2m 562
38-d1 diff. A6l

111

17 min

18 min

4.5h

* Also measured for 13.4 MeV ==

v

14.01 + 0.10*
14.31 }- 0.13
14.68 i 0.26

14.93 -+ 0.36

—+0.2
14.6 "y

+4-0.2
14.6 —0.3
14.5 - 0.35
: -+0.2
4.6 —0.3
14.7

14.5 + 0.35

0.2

14.6 —03

0 == 14,93 MeV

42.5 - 4.0
43.5 4+ 4.4
41.5 -+ 3.7

45.3 4.0

64 17

11

I+
w

64 4 20

87 2- 31

Srrat(n, p) Rb + Srvat(n, pn) Rb

ds
47 ] 1o =

do_
+ 17

ro
1]

V1

Sr*(n, p) Rb®
rcl. : ef. 26-56b
Fe*(n, p) — 110 mb
or ¢f, 13-27¢

Al¥(n, ) — 115 mb

Sandwich method

Sr*(n, 2n) Sr¥

Sr*(n, p) Rb*

Srﬂﬂ(n, 1) Kysim

. 905

VII

cf. 22-46a2

B-activity. Corrections for
abs. $-counting cf. R56111
and  750. Chem. sepa-
ration

ef. 38-8442

cf. 7-14al

cf. 38-8602

cf, 7-14al

cf. 38-86b2

ef. 11-23d1

VIII

Total error without Foils
deviations in the decay
scheme

SrCO,

SrCO,

IX



39-89al

39-89a2

39-8943

39-89q

39-89alm

39-8951

39-89b2

11

Mol I

T60

562

Pol 1V

Gol1

P61 IV

T60

111

14 £ 1 msec*?

v
14.1
13.9%
14.0
14.6
15.1
+0.2
146 3

Relalive measurement*?

14.01 -= 0.10*
14.09 - 0.10

14.31 -+ 0.13

14.54 - 0.20
14.68 + 0.26
14.81 - 0.31
14.93 - 0.36

13.9*%3
14.0

*1 Also measured for 12.2 MeV-=E, = 15.1 McV
Mecasured for 11.5 MeV = E,, =< 19.8 McV
Mecasured by the authors
Also measured for 7 MeV ==E, ==19.8 McV
Also measured for 8.2 MeV == E,, == 14.0 MeV

*

*

©

*1

*

o

A}
540 4- 80
585
680
685
1005
542 +. 58
> 400
23.7 + 1.7
22.7 4 1.6
24.1 £ 1.7
24.0 1 1.7
24.5 - 1.8
23.4 1 1.7
23.2 + 1.7
14 53
145 - 3

V1

YTTRIUM

Y®(n, 2n) Y*

Y®(n, 2n) Y#n

Y#®(n, p) Sr¥

— 96 —

VII

cf. 38-8halm

cf. 38-84a2

cf. 22-4Ha?2

cf. 49-115alm

ef, 22-4642

VIII

X



I 1I

39-89h1

39-89:1

39-89:2

39-89:3

39-89i1

B2 11

P33

Po6l IV

S62

T60

I11

18 min

19d

v

14.5 - 0.35

14.01 - 0.10*!
14.31 = 0.13
14.50 4 0.20
14.81 - 0.31

+0.2
146

13.9*2
14.0

*1 Also measured for 13.4 MeV =15, =< 14.8 MeV
*2 Also measured for 8.2 MeV-=E, =14.0 MeV

< 0.020

69.7 .- 12

U

005
Dk 0.5
0 -+ 0.5
L - 0.5

(723

I}

96 - 24

1.6 + 0.3
2.0 403

VI VII VIIT

Y (n, 2n) Rb%

Y (n, 2) Rb%
ef. 7-14al

cf. 22-46a2

cf. 38-86b2

— 97



40-90al

40-90a2

40-90a3

40-90alm
40-90a2m

40-90a3m

40-90al --m

40-90a2-+m

40-90b1

II

P61 1

562

R60

P62

R60

Reé1 11

R60

111

79.3h

4.5 min

4.4 min

79.4 4+ 1.6h*?

61h

v v VI VII VI

ZIRCONIUM

Zr°(n, 2n) Zr%

13.88 + 0.10** 585 -+ 18 cf. 22-46a2
14.01 + 0.10 604 + 18
14.09 4 0.10 623 - 19
14.31 + 0.13 716 + 21
14.50 4 0.20 768 4 23
14.68 + 0.26 822 4 25
14.81 + 0.31 838 + 25
14.93 4- 0.36 856 +- 20

146 " 33 502 -+ 36 of. 38-84a2
14.1 470 + 22 — Scintillation counter —_
Z1(n, 2n) Zx®m

14.5 + 0.35 > 79.8 -1 40 cf. 7-14al

14.7 84 — — -_
14.1 4 4+ 3 cf. 40-90a3

Zr*(n, 2n) Zr® -+ Zr*(n, 2n) Zr8m
14.4 + 0.3 677 4+ 51 cf. 7-14a7
14.1 544 4- 22 cf. 40-90a3
Zr*(n, p) Y
14.5 + 0.35 247 4 100 cf. 7-14al

*1 Also measured for 12 MeV == E,;; =~ 19.8 MeV
*2 Mcasured by the authors

_ 98 —

Zr(NO,),.

Zr(NOy),.

Element

FElement



40-905H2

40-90bH3

40-90b1

40-90i1m
40-90i2m
40-90{3m
40-90itm

40-90i5m

40-91b1g

40-91b1m

40-91b1¢

II

Po1 1V

R60

P53

B55 111

R60

R60

562

111

2.8h

1v

1401 = 0.10%
14.09 . 0.10
14.31 = 0.13
14.50 -- 0.20
14.68 - 0.26
14.81 - 0.31

1493 - 0.36
+ 0.2
M6 4
14.1
145 - 0.35
14,05 = 0.55
14.1
141
14.7
141
14.1
102
1467

*1 Also measured for 8 MeV<=E,="19.8 MeV

\% \2

=
w
[N

— -
= o
.uxw B
H [CRINN

[=IR=Y CIRITI PR
:..“ L

_
[P
ini

-
=
R ORI

....
LN
w
|84
<

233 - 29
43.1 4+ 2.0
ZI“%(IL, g_) SI.ST m
194 -1 110
3.3 - 0.6
3.1 4- 0.2

3.34 4- 0.16

2.8 + 0.16 —

Zr*'(n, p) Y9

14.2 4- 1.4

Zr*(n, p) Yo1m

17.5 + 0.8

Zr*'(n, p) Y*' - tot.

180 + 43
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VH

cf, 22-16a2

cf.

cf.

cf.

cf.

cf.

——

C

[

cf.

cf.

far]

38-86b2

40-90a3

7-14al

27-59i3

29-63ad

. 40-90a3

40-90a3

40-90a3

38-86b2

VI

Flement



I 11 III1 v v VI VII VIII IX

40-91b2t B61 1V — 14.8 ~171 — — — —
40-91b3t S59 111 — 14.1 32 — — — —
40-91b4¢ R60 — 14.1 31.7 4- 1.4 cf. 40-90a3

Zr%(n, p) Y*
40-92b1 S62 — 14.6 i gi 76 4+ 16 cf. 38-86b2
40-92b2 B62 11 — 14.7 22 + 4 —_ — — —
40-92b3 R60 — 14.1 20.7 + 0.9 cf. 40-90a3

Zr(n, o) Sr*
40-92i1 P61 1V — 14.01 4 0.10* 9.5 + 0.40 cf. 22-46a2

14.31 4 0.13 9.95 4 0.45
14.68 4 0.26 10.3 4 0.46
14.93 + 0.36 10.2 4 0.46

40-92:2 R60 — 14.1 21.8 4+ 1.7 cf. 40-90a3

Zr*(n, p) Y™

40-94b1 P53 16.5 min 14.5 + 0.35 10.6 4 4.2 of. 7-14al Zr(NO,),. Element
40-94b2 S62 — 14.6 L 82 48 + 12 of. 38-86b2

40-94b3 S59 I1I — 14.1 ~11 — — — —

40-94b4 B62 11 17 min 14.7 74 4 — — — —

40-94b3 R60 — 14.1 10.8 + 0.6 cf. 40-93a3

* Also mcasured for 13.4 MeV == E;, <= 19.8 MeV

— 100 —



40-94cl

40-9441
40-94:2

40-94i3

40-94i4

40-9445

40-96b1

40-96:1

40-9612

40-al

1

R60

B55 111
B55 11

Po1 IV

R60

P62

B61 VI

557

9.7h

9.7h

7 min

11

Yt
o

14.05 + 0.5:
14.1

13.88 - 0.10*
14.01 = 0.10

14.31 4 0.13
14.50 4 0.20
14.68 & 0.26
14.93 - 0.36

14.1

14.7

14.8

14.1

14.1

* Also measured for 12.1 MeV =< ;=< 19.8 MeV

Zr*(n, pn + n,np + n, d) Y*

Zrrat(n, 2n) Zr

< 0.8 + 0.1
3.6 + 0.5
4.9 - 0.5
5.0 - 0.4
5.1 1 04
5.7 4- 0.4
5.5 4+ 04
6.0 + 0.4
6.2 o 0.4
3.99 4 0.16
4.3 + 1.1
<5

< 4.8 4+ 0.7
544

610 - 100

for E, > 0.5 MeV
dQ) = 4w

V1

Zr*(n, =) Sr*!

Zr%(n, p) Y

Zr%(n, «) Sr*

abs. :

u-from T(d, n) He?

— 101 —

ViI

cf. 40-90a3

cf. 27-59i3
cf. 29-63

cf. 22-46a2

cf. 40-90a3

cf. 40-93a3

Nuclear plates ; plates cyl.
arranged around cyl. tar-
get ; recoil protons recor-
ded. Plates shiclded by a
Fe-paraffin collimator

VI1I1 IX

Estimated mean total  Element, cylinder ¢
crror 1 %" @ ;1 %' height



40-d1 diff.

A6l

11

111

1v \ VI

Zrrat(n,p 4+ n,pn) Y

14.1 ds
4z l:—] =
do 12"0

63 - 12

— 102 —

VII

cf. 11-234d1

VI

X






41-93alg
41-93a2g

41-93a3g

41-93adg

41-93a5g

41-93alm

41-93a2m

41-93f1m

11

G611

Mol I

Bo62 11T

Pol IV

Too

562

Bo2 IT1

B62 J1

I

10.0 =~ 0.3d*!
9.9 = 0.1d*!

10.1d

13h

51 min

*1 Measured by the authors
** Mcasured for 8.9 MeV = E, - 14.7 MeV
*3 Also measured for 9.9 MeV=E, == 15.1 M¢V

v
14.5
14.1
14.5 - 0.9

560 - 62
430 X~ 70

1499 = 91

Rel. measurement*®

13.9%3
14.0
14.6
15.1

-+ 0.2
14.6 0.3

14.5 4 0.9

14.7

318 - 18

< 1.2

< 0.06

VI

NIOBIUM

Nb*(n, 2n) Nbh*s

rel. : cf. 29-63a3

Cu%(n. 2n) = 556 mb

cf. 29-65a6 Cu®(n. 2n) =
954 mb; cof. 13-27b4
AP(n, 2) = 114 mb
Sandwich method

Nb*(n, 2n) Nbh92m

N])”“(Il, HC3) Y‘m m

— 104 —

VII

cf. 49-115alm
cf. 38-86alm

y-activity. 3 3" Nal
crystal : measuring of the
area under the photopeak

cf. 22-46a2

ef. 38-84a2

cf. 41-93a3g

VIII X

Powder Nb,O,

Probable total error Powder



41-93g1 diff.

41-93h1

41-93ilg

41-93ilm

41-93ilt

41-93:2¢

41-93k1m

II

V5

he)

B62 11

Bo2 ITI

B62 11

P61 IV

B62 111

I1I

3.7h

61h

3.02h

01h

16.3 - 1.3 sec*?

Nbﬂ:}(n, p) 7193

IV
14
14.7
14.5 - 0.9

14.5 -4 0.9

14.05 - 0.55

14.01 - 0.10*!
14.31 - 0.13
14.50 4, 0.20
14.68 -1 0.31

14.5 0.9

*1 Also measured for 7 MeV =2 K, == 19.8 MeV

*2 Measured by the authors

Vv

VI

-+ Nb*(n. pn -+ n,

[ds
=l | =22 8
rif)] o

means for 0 = 300,
4530, 600, 1200, 1350,
1500 and Ep:>6 MeV

< 0.50

8.6 =~ 2.5
59 -2

9.0 - 2.2
9.3 - 0.5
9.4 - 0.5
9.5 L 0.5
9.4 4 0.5
2.5 + 1.1

Nb*(n, 2p) Y

N])ﬂ:}(”" 7_) Yeog

cf. 41-93a3g

NDb*(n, «) Y Om

cf. 41-93a3g

VII VIII

np + n, d) Zr*

of. 12-g1

ef. 13-27b4 cf. 41-93a3g

B y-activity. cf. 41-93a3g
B o: el 13-27b4
v : cf. 41-93a3g

Nb*(n, ) Y - tot.

NEh*(n, nx) Y

— 105 —

cf. 27-59i3

cf. 22-46a2

cl. 41-93a3g



Ro61 11 15.2 + 0.3 min*

for Mo®'9

42-92alg+m

75 sec for Mo
15 min for Mo™9¥

42-92a2g-+m P53

42-92a3g+m Y57 16.3 min for Mo®'9

42-92a4g+m B52 65 scc for Mo®'™
15 min for Mo®'¢

42-92a5g+m R381 15.2 min for Mo"'¢

42-92a6g-+m S62 —

42-92alg P62 16 min

42-92blig Bo62 111 9.9d

42-92alg B62 IT1 79h

42-94b1 B62 1T 6.6 min

* Mecasured by the authors

v

14.4 2~ 0.3

14.5 4 0.35

14.1 £ 0.15

14.25 £+ 0.25

14
146:8::
14.7
14.5 + 0.9
14.5 + 0.9
14.7

‘7

Mo*(n
211 - 16
190 - 29
132 - 21
310 - 87
188
315 - 35
198 -i- 40
58 - 30
16 4- 7
6.0 -~ 1.5

VI Vi1 Vi

MOLYBDENUM

, 2n) Mo"'9 -+ Mo*(n, 2n) Mo =

cf. 7-14a7
cf. 7-14al

cl. 13-27b4

cf. 29-63a4

cf. 8-19a2

cf. 37-87al

Mo*(n, 2n) Mo®'s

Mo®2(n, p) Nb*2s

cf. 41-93a3g

Mo*(n, o) Zr%9

cf. 41-93a3g

Mo®(n, p) Nb*

— 106 —

X

Element

Flement

Element 2.54 X 5.08

cm : thickness 0.0127
cm



1 11
42-96b1 S62
42-96b62 Bo62 11
42-97H1 P33
42-97562 S62
42-975H3 B61 VI
42-98b1 B62 11
42-100al P33
42-100a2 S62
24-10033 K6l 11
42-100:i1 S62
42-d1 diff. Aol

111

20h

76 min

51 min

68h

07h

0.2

LRG3

147

14.5 1 0.35

16 - 0.2
14.6 0.3
14.8
14.7

14.5 + 0.35

Lag T 02
4.6 o'
14.8 + 0.5

+ 0.2
146 o

&~
—
-
-1

36.6 -+ 0.2

108 - 10

08 - 11

110 = 20

9.0 -- 1.5

3790 - 1900

2039 - 210

1910 + 190

14 L6

do
“[3], -
d9] ppy°

120 = 20

VI VII

Mo®(n, p) Nh

cf, 37-87al

Mo (n, p) Nh*
cf. 7-11al

ef. 37-87al

Mo*(n, p) Nh*

Mo™(n, 2n) Mo*

ef. 7-1tal
cf. 37-87al

cf. 17-35a5m

l\/[ol()()(n, 1) ZI.SW

cf. 38-80b2

Monat(n, p + n,pn) Nb

cf. 11-23d1

— 107 —

VIII IX

Element

Flement



42-d2 diff.

42-el diff.

II

€391

€391

I11

14.5

14.5

18%

“de
i [A] =31 =3
d0

means for 0 = 189,
450, 900, 1359 and
d0 = 180

Monat(n, np) Nb

“do
47 lﬁ] =112 11
d0

mcans for § == 1809,
450, 135° and d0 =
180

— 108 —

VII

cf. 29-d2

cf. 29-d2

VIl

IX



44-96al

44-96a2

44-96a3

44-101b1

1I

P53

111

1.6h
1.6h

1.63 4- 0.03*

15 min

* Measured by the authors

1v

14.5 + 0.35
14

14.4 - 0.3

14.5 £ 0.35

RUTHENIUM

Ru%*(n, 2n) Ru%
178 4 90
616 -- 50

634 -+ 5

(9]

Rul()l (n7 p) Tcll)l

199 + 140

— 109 —

V11 V111

cf. 7-14ul

cf. 17-35a5m

cf, 7-14a7

cf. 7-14al

RuO,

Element

RuO,

IX



45-103al

45-103f1

45-103g1 diff.

45-103g2 diff.

45-103:1

11

T60

Bo62 11

ES9 11

II1

14 min

80 sce

v

13.9*
14.0
14.6
15.1

14.7

RHODIUM

Rh]():i(n’ 2n) Rhmz

730 -~ 80 —
740 - 80
770 - 80
790 < 80

Rh'3(n, He?) Te'

-2 0.09

VIl

Rh"3(n, p) Ru** 4 Rh"3(n, pn + n, np -+ n, d) Rui®

14

14

14.5 -1- 0.35

* Also measurcd for 10.3 MeV = E,, =< 15.1 MeV

do
-'l‘tl:»-»:, =15 + 4;
d0

means for 0 = 300,
450, 600, 900, 12090,
1350, 1500 and 1}, >
7 MeV

G
e = 4.8 4 0.5
Sterad.
for dQQ = 00 — 150
and B, > 4 MeV

Rll"”(n, ,J_) Teloo

— 110 —

cf. 12-g1

cf. 51-g1

ef. 7-14al

VIl X

Foil, thickness 30-
40 mg/cm?

Rh.0,



406-104b1g+m

46-105b1

46-108:1

46-110al

46-110:1

46-g1 diff.

I1

P53

P33

P33

P53

V517

IIT

41 sec for Rh'%9
4.3 min for Rh'%¢

36.5h

4.5h

13h

4 min

IV

145 - 0.35

145 4 0.35

14.05 £ 0.5

1t
(92

14.5 - 0.35

PALLADIUM

viI

Pdi(n, p) Rhie + Pd'™(n, p) Rh'0tm

132 - 66

Pd*(n, p) Rhio
743 520

P(ll(lﬂ(n’ f/.) Rul()-’—)
2.3 - 0.4

Pd"(n, 2n) Pd'®
1948 - 1000

Pd"'(n, ) Ru!"”
13.8 + 6.2

means for 0 = 309,
450, 600, 900, 1200,
1350, 1500 and Ep >
8 MeV

— 111 —

cf. 7-14al

ef, 7-14al

ef. 27-59:i3

cf. 7-14al

cf. 7-14al

Pd»et(n, p) Rh -~ Pd”«!(n, pn + n,np + n,d) Rh

of. 12-g1

VI

Element

Element

Flement

Element



47-107al 1

47-107a2 1

47-107a3 I

47-107a4 1

47-107a5 1

47-107a6 1

47-107a7 1

47-107a8 1

47-107a9 I

47-107al I1

47-107a2 11

47-107a3 11

II

Mol II

RolII

S61 11

Kol I1

T60

Vol

Me1 11

Pol IV

III

25 min

24.5 min

24.3 min

24 min

24 min

24.4 - 0.5

24.5 min

24.2 min

8.4d

8.2d

*! Measured by the authors
** Also measured for 10.3 MeV == E,, = 15.1 MeV
*3 Measured for 9.5 MeV = E,, <= 19.8 MeV

Iv

14.5 + 0.35

14.1 - 0.15

14.1

14.8

min*! 14.4 -+ 0.3

13.9*2
14.0
14.6
15.1

14.1

14.8

Ag'i(n,2n) Ag' 1 24.5 min.

519 -- 260

740 - 80

662 -I- 66

889 - 65

657 -+ 100

325
340
360
390

600 4 78

~6500

Rel. measurement*?

VI

SILVER

rel. : ef. 13-27i10
Al¥(n, o) == 116 mb

Ag(n, 2n) Ag'® 11 8d

rel. : ef. 13-27/10
Al¥(n, o) = 116 mbh

— 112 —

VII VIII

cf. 7-14al
cf. 13-27b2
cf. 13-27b3

B-activity, 47 geometry, Total error

prop. counter
cf. 11-23i2

cf. 7-14a7

cf. 13-27b12

cf. 17-35a5m

K-y-coincidence with 2 Total error

Nal crystals
cf. 11-23:2

cf. 22-46a2

IX

Llement

Foil, 20 mg/em? thick-
ness

Element

Foil, 0.3 mg/em?®
thickness



47-107k1m

47-109al

47-10942

47-109a3

47-109at

47-109a5

47-109a6
47-109a7

47-109b1

47-10952

47-10963

47-109b4

47-109:1

1I

B62 11

K59 It

Mol 11
R591

C39 11

D58

P61 1V

Mol 1T

K59 It

1

54 min

2.3 min

2.3 min

2.35 min

2.4 min

2.3 min

2.3 min

14h

140.8 min

v
1.4.7
145 - 0.35
14.1

14.1 -+ 0.15

14.3 .- 0.5

11.8
114.8 - 0.5

1.5

14

14.31 -+ 0.13*
14.50 -+ 0.20

14.68 -~ 0.26

14.81 - 0.31

14.93 4 0.31

14.8

14.3 - 0.55

* Also measured for 7 MeV == K, «Z 19.8 McV

A%

311 - 150
1000 - 100
604 = 66

840 + 150

619 -1- 110

883 |- 88
710 4 110

12,5 4- 1.9
10.5 - 1.8

14.3 - 1.7
149 + 1.8
14.9 &~ 1.8
14.8 - 1.8
14.7 4- 1.8

(8]
-3
H_
(=
wul

38 L6

VI Vi1l V111

Aglm(”, "7.) RL3m

Ag'®(n, 2n) Ag'®
cf. 7-11al
ef. 13-2762

ef. 13-27H3

rel. : ef. 47-107a ) 1 S-activity, 27 geometry, Total error
Agt%%n, 2n) = 740 mb prop. counter

of. 13-2767

cf, 24-50a2
¢l 17-35a3m

Ag“"’(n,p) Pdroe
cf. 49-115:2
cf. 18-112i2

cf. 22-46a2

cf. 11-23:2

Ag®(n, «) Rhos

cf. 13-27b7

— 113 —

1IX

Ilement

Fail 20

thickness

g em’®



47-109k1g

47-al

47-d1 diff.

47-d2 difl.

47-g1 diff.

1I

Bo62 I1

A58 II

A6l

C591

E591

III

36h 14.7

— 14.1

— 14.1

— 14.5

v

v VI VIl

Ag“‘9(n, ncz) Rh0se

< 0.60 — —_
Agnat(n, 2n) Ag
1730 - 130 cf. 1-2al
Agret(n, p + n, pn) Pd
A [‘E] < 14 cf. 11-23d1
1'.300
- [UE] — 28 + 3 of. 20-d2
d0
means for 0 = 09,
450, 900, 135° and
d0 = 18°

Agret(n, p 4+ n,pn + n,np 4+ n,d) Pd

35400 of. 51-g1
Sterad.

for d) = 0° — 15°
and Ep > 4 MeV

— 114 —

VIII

IX

Element

Foil, 40-50 mg’'cm®
thickness






48-106al

48-106b1

48-111b1

48-111b2

48-112b1

48-112:1

*1

II III1

Re61 11 50.7 - 1.0 min*!

L58 24 min

L58 —

P61 IV —

L58 —

P61 1V —

Measured by the authors

v

14.4 + 0.3

14

14

14.01 4- 0.10**
14.09 -+ 0.10
14.31 4 0.13
14.50 -1 0.20
14.81 4 0.31
14.93 4 0.36

14

13.88 -+ 0.10*
14.09 4- 0.10
14.31 - 0.13
14.50 4- 0.20
14.68 4- 0.26
14.81 4 0.31
14.93 -~ 0.36

Also measured for 7 MeV =< E,, =< 19.8 McV
Also measured for 7 MeV = E,, =< 19.8 MeV

827 - 63

76 - 24

15 - 4

23.5 4 1.4
22.5 + 14
27.6 4 1.7
28.8 4 1.7
30.6 - 1.8
36.5 + 2.2

9.8 + 3

2.3 401
2.8 -+ 0.1
2.8 4+ 0.1
3.1 - 0.2
3.4 +0.2
3.3 4+0.2
3.3 +0.2

VI

CADMIUM

Cd'%(n, 2n) Cdws

Cdlo(;(m P) Ag“’“

rel. : cf. 48-112i2
Cd''%(n, «) = 1.35 mb

Cdlll(n’ P) Agl 11

Cd] ]2(n’ P) Agl 12

Cdllz(n’ ,7_) P

— 116 —

VII VIH

cf. 7-14a7

{-activity, geiger coun- —
ter, chem. separation

cf. 48-106b1

cf. 22-46a2

cf. 48-106b1

cf. 22-46a2

Element

IX



48-112:2

48-11361

148-114ig

48-114i1m

48-116alt

48-116alg

11

L58

ns8

Poll

Kol I

111

1th

22 min

5.5h

53.5h

v

14

14.1

14.01 + 0.10*

14.09 - 0.10
14.31 4- 0.13
14.50 -+ 0.20

14.68 4- 0.26
14.81 4 0.31
14.93 4- 0.36

14.8 = 0.5

* Also measurcd for 8.8 MeV =< E;, = 19.8 MeV

A) VI
1.35 -+ 0.27 rel. 1 ef. 27-63a
Cu®(n, 2n) —= 500 mb
Cd"3(n, p) Ag'?
7.2 L 2.2
Cd''{n, o) Pdite
0.51 - 0.13
Cd'"(n, o) Pdtitm
0.13 + 0.00
Cd'"(n, 2n) Cd' - tot.
1690 -i- 118
1604 4 115
1748 4- 124
1634 4- 116
1642 -+ 117
1588 + 113
1634 - 116
Cd'"(n, 2n) Cd115y
690 -+ 100

— 117 —

VII VIl

B-activity geiger-counter:  Standard deviation
chemical separation. Cor-
rections for absolute %-
counting exp. delermi-
nated with standard sour-
ces and Al-foils of diffe-

rent thickness

cf. 48-106b1

cf. 48-112:2

cf. 48-112i2

cf. 22-46a2

cf. 17-35a5m

Thickness after chem.

separation 2 mg/cm?®



48-116a2g

48-116alm

48-116a2m

48-al

48-d1 diff.

48-gl diff.

II

P611

P61 1

Kol I

A5811

A6l

E59 11

111

53h

43d

43.5d

v
14.01 =+ 0.10*
14.09 + 0.10
14.31 + 0.13
14.50 - 0.20
14.68 -- 0.26
14.81 + 0.31
14.93 - 0.36

14.01 + 0.10*
14.09 4. 0.10
14.31 + 0.13
14.50 4 0.20
14.68 4- 0.26
14.81 & 0.31

14.93 + 0.36
14.8 & 0.5
111

14.1

14

* Also measurcd for 12 MeV = E,, == 19.8 MeV

850 -- 85
835 - 84
863 -- 86
826 - 83
817 - 82
781 - 78
798 - 80
840 L 84
769 - 77
855 - 86
808 - 81
825 - 83
807 -- 81
836 - 84
490 - 70
1920 -- 150

47 [

do

do

Vi VIl Vil

cf. 22-46a2

Cd1%(n, 2n) Cdtrom

cf. 22-46a2

cf. 17-35a5m

Cdnrat(n, 2n) Cd

cf. 1-2al

C(]””’(Il, P) Ag + Cd"’"t(n, P"’) Ag

] <14 of. 11-23d1
0
120

Cdnet(n,p + n, pn + n,np + n,d) Ag

o]

Slcrad;

for d€) — 0° —

= 3.8 - 04 cf. 51-g1

150

and E;, > 5 MeV

— 118 —

IX

Foil, 30-40 mg/em?
thickness






49-115alm I

49-115a2m 11

49-11551

49-115b2

49-115i1

49-115i2

II

G591

Pol I

D58

P61 VI

B55 111

C59 11

III Iv

42 L 2 msee*! 14.5

50.0d 13.88 - 0.10*
14.01 + 0.10
14.31 4 0.13
14.50 - 0.20
14.81 4- 0.31
14.93 + 0.36

3.2h 14.05 - 0.55

*1 Measured by the authors
*2 Also measurcd for 9.3 McV=E, =< 19.8 MeV

In"%(n, 2n) In'"'» 1 42 msec.

800 -- 400

In'3(n, 2n) Intie T1 50d

1523 4- 76
1557 4- 7

1500 4 7
1539 + 77
1585 4 79
1503 4 76

2.5 - 0.4

2.89 + 0.29

VI

INDIUM

rel. : cf. 29-03a

Cu®¥(n, 2n) = 500 mb

In'(n, p) CA'®

rel. : A (n, ») = 7

— 120 —

VII

cf. 12-24b1m

cf. 22-46a2

cf. 48-112:2

cf. 27-59:3

B-activity. dm geometry
prop. counter. Aclivity
measured after chem. se-
paration with a foil of
20 pg/cm®  Absorplion
and scattering of the
in the foil neglected

VIII

Standard  deviation

contains :
neutron flux; chem.

statistics:

separation

IX



49-115k1

49-d1 diff.

49-g1 dif.

49-92 ditl.

11

Bo2 11

A6l

1259 11

111

A\

VI Vil VIl

In'3(n, nz) Ag'?

< (LUSS

In?at(n, p + n,pn) Cd

do
an [—] << 14
d0] .0

ef. 11-23d1

Innu!(n’p -+ n, pn + n, np + n, (l) Cd

G

J 16203
Sterad.
for d(} = 00 — 15°©

and L > 45 MeV

mecans fer 0 = 309,
450, 600, 900, 1200,
1350, 1500 und 13;, >
8 MeV

— 12]

ef. 51-g1

cf. 12-41

IN

Foil. 30-10 mg em®

thickness



I I I11 v v VI VII VIII IX

TIN

Sn'**(n, 2n) Sn'

50-112al R59 I 32.5 min 14 1400 4- 110 cf. 17-35a3m

50-112a2 Ro61 11 32.1 - 0.6 min*! 14.4 4 0.3 1508 - 122 cf. 7-14a7 Element
50-112a3 P6l11 Rel. measurecment*? cf. 22-46a2

50-112a4 T60 — 13.9*3 725 = 80 —_ — — —

Sn'(n, p) In''® - Sn''(n, pn + n, np + n, d) In'®

G

50-gl diff. E59 II — 14 . < 1 for d€} ef. 51-g1 Sn11¢ enriched 98 9 :
Sterad. . 2
. thickness 10 mg/cm?
= 0° — 15° and E,,
> 4 MeV

Sn'8(r, o) Cd113

50-118¢1 P61 IV 53h 13.88 £ 0.10**  0.76 -+ 0.05 cf. 22-46a2
14.09 &+ 0.10 0.93 - 0.07
14.31 4+ 0.13 0.94 4- 0.07
14.50 - 0.20 1.14 + 0.08
14.68 4- 0.26 1.13 4- 0.08

14.81 4 0.31 1.23 + 0.09

Sn'®(n, p) In'?

50-120bl1g P60 11 3 sec 14.8 - 0.8 ~1 cf. 27-59alg Sn'*° enriched

Sn]‘z() (n, p) Int2om

50-120b61m P60 11 50 sec 14.8 - 0.8 28 +1 cf. 27-591g Sn'* cnriched

*1 Mecasured for thc authors

* Measured for 11.2 MeV =<I,, = 19.8 MeV
*3 Also measured for 11.8 MeV and 12.9 MeV
*i Also measured for 12 MeV =< [§;, = 19.8 McV

*

— 122 —



50-120g1 diff.

50-d1 diff.

11

E59 11

Aol

111

v VI

Sn'®(n, p) In'* 4+ Sn'*(n, pn + n, np +

14 % 21 for d0
Sterad.

= 00 — 15° and Lip
=4 MeV

Sll"””(ll, P -+ n, pn) In

do
14.1 4‘7:[7] < 15
df] ,.,°

— 123 —

VII VIl

n, d) In'?®

cf. 50-g1

of. 11-23d1

IX

Sa*Y ¢ enriched 98 ¢ ¢
thickness 10 mg/em?



51-121el 1
51-121a2 1
51-121a3 1
51-121a4 1

51-121a5 1

51-121al 11

51-123alg--m
51-123a2g-+-m
51-123a3g-t-m

51-123a4g-+m

1I

P53

R381

K59 111

R61 II

Kol I1

P61 1

P53

K59 11

Kol 11

Pol 1v

111

15 min

15.7 min

16.2 min

15.7 - 0.3 min*!

16.5 min

2.8d
2.8d

2.8d

*1 Measured by the authors
*2 Mcasured for 9.4 McV =< E, =< 19.8 McV
*3 Also measured for 12 MeV =< 5, = 19.8 McV

18Y
14.5 = 0.35
14
14.3 .- 0.5
14.4 = 0.3
14.8 .- 0.5

ANTIMONY

Sb2t(n, 2n) Sh'* I 16 min.

750 -- 150
1000

453 4 41
1056 -~ 80
1180 -+ 180

Sb2!(n, 2n) Sh120 II 5.8d

Rel. measurement*?

14.5 + 0.35
14.3 - 0.5
14.8 + 0.5

14.00 =- 0.10*
14.09 - 0.10
14.31 4 0.13
14.50 = 0.20
14.68 +- 0.26
14.81 + 0.31
14.93 4+ 0.36

Sh2(n, 2n) Sh22o 1

1245 : 300

1706 -+ 100
1950 - 200
1280 -+ 70
1336 -1 65
1263 4 60
1342 - 70
1255 -1 65
1280 4- 65
1192 4- 60

— 124 —

VI VI

cf. 7-14al

cf. 7-14a2

cf. 13-27b7

cf. 7-14a7

cf. 17-35a5m

cf. 22-46a2

cf. 7-14al

cf. 13-27b7

cf. 17-35a5m

cf. 22-46a2

Element

Element

Element

X



51-d1 diff.

51-gl diff.

51-g2 diff.

Ix

A6l

P59 111

1559 11

111

v v A2¢ VI VIII
Shrat(n, p 4+ n, pn) Sn
ds
I1.1 BT [,,,] =116 cf. 11-23d1
d0] 50
Shrat(n, p + n, pn + n, np + n, d) Sn
do
14 o 22 - 4 for abs. : proton reecvil-tele-  Telescope s 2 prop. coun-  Stal. error
dQ) scope ters in coincidence with
d€) = 0° — 060° and R
. a Csl crystal
Ep > 5 MeV
G
14 - =40 - 2 cf. 50-¢1
Sterad. )

for dQ) = 00 — 1530
5 MeV

and Ep >

— 125 —

Thickness 7 mg/em?®

Thickness 30-10 mgf
c¢m?



52-128c1

52-130alg--m

52-130c1

52-130 i1

52-d1 diff.

52-g1 diff.

II

B59 I1

P53

B59 11

C59 11

Aol

E59 11

I11

9.3h

70 min, 32d

Iv

14.5

14.5 4+ 0.35

14.5

14.1

v VI VII VI

TELLURIUM

Te'(n, 2n) Te'>

< 779 - 230 ef. 7-14al

Te?®(n, pn) Sb'> + Te'®(n, np + n, d) Sb'¥

0.33 -+ 0.05 rel. : ef. 13-27i5 Aetivation method, 4n —
Al"(n, o) = 111 mb counter ; chemical sepa-
Sandwielh method ration. (n, np) and o(n, d)

are supposcd to be small

Te'3(n, 2n) Te'209+m

599 4- 120 cf. 7-14al

Te'3(n, pn) Sh'® + Te'*(n, np + n, d) Sh*»

0.17 4 0.02 cf. 52-128el

Te'®(n, o) Sn'??

0.37 4 0.06 cf. 49-115:2

Teret(n, p + n, pn) Sh

do
4= [ ] <> cf. 11-2341
d0J yaa®

Teret(n, p + n, pn -+ n,np + n,d) Sh

< 1 for d€) cf. 51-g1

Sterad.
= 09 — 159 and E,
> 5 MeV

IX

Element

Foils; 50 mg/em?
thickness. Isotopi-
cally enriched targets

Powder 40 mg/em?®
thickness






33-127al

53-127a2

53-127a3

53-127b1

53-127b2

53-12703

53-127d1

53-127d2

diff.

II

B62 1

P53

B60

D58

A61

B61 IV

I

13d

13.1d

13.05 - 0.08d**

9.3k

9L

v

14.1 - 0.1%3

14.5 + 0.35

14.5

14.1

T4.1 - 0.1%

Also mecasured for 9.5 McV = E,, == 18 McV

Measurcd by the authors

Also mcasured for 12.8 MeV =< E, === 19.6McV

Also measured for 13 MeV=E,,

=21 MeV

VI

IODINE

A\

I
1120 4 400
1300 + 80

13.20 - 110

II

I'*(n, p) Te™ + I'¥(n, pn) Te'2

do
4 [—7] =5
d0 1200

13.1 - 1.3 Dby éva-
poration 2.1 - 0.2 by
direct-processes

27(n’ 2n) Tzs

abs. : Long-counter cali-
brated Ra-Be

sourcce

with a

*(n, p) Te'™

rel. : ef. 3-6h5
Li%(n, ) = 25.8 mb
and  the

Gin(nﬂ p) = Gc.\‘mu(nﬁ I))

assumption

— 128 —

VII

cf. 7-14al

Nal erystal
and

S-activity ;
served as target

counter

cf. 29-6548

cf. 7-14al
cf. 11-23b2

cf. 48-112:2

ef. 11-23d1

Csl crystal served as tar-
get and counter. Separa-
tion of x-, p- and y-pulses
by pulse shape diserimi-
nation. Separation of n, p-
and n,np-processes and
of evaporation- and di-
rect-processes by stat.

theory

VIII

Estimated total error

Error contains : neu-
tron flux ; pulse shape
discrimination ; statis-

tics.

IX

NH,I;; Lil

Nal crystal

1,04

NH,I: Lil

Csl erystal



I 1I III Iv v VI VII VI IX

I'*(n, np) Te'

53-127¢l Bol IV — 111 - 0.1%1 1.3 4 0.2 rel. : cf. 3-6h5 cf. 53-127d2
Li®(n, x) = 25.8 mb
and  the  assumption

;" (n.np) =~ 6, (n. np)

%7 (n, «) Shi

53-127i1 P53 20 min 14.5 = 0.35 < 18.1 - 2.8 cf. 7-14al NIL,I; Lil
53-127i2 Bol1 1V — 14.1 = 0.1* 1.08 == 0.13 cf. 53-127d2 and for p- say «

I'*(n, na) Sh'2s

53-127k1 Bol IV — 14.1 = 0.1* 0.02 4 0.004 cf. 53-127¢l and for p say «

*1 Also measured for 13 MeV-=E,, = 21 McV
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I 1I 111 v
55-133¢l M61 I — 14.1
55-133a2 Bo21 6.44 + 0.05%2 14.1 4 0.1*2
55-133d1 B6l IV — 14.1 4 0.1*3
55-133el B61 1V — 14.1 + 0.1%3
55-133f1 B62 11 8.1d 14.7
55-133h1 B62 I1 2.3h 14.7
55-133i1 B38 12.6h 14.05 + 0.05
55-133:12 C59 11 — 14.5
55-133i3 B61 1V — 14.1 - 0.1%

*! Measured by the authors
*2 Also measured for 13 MeV == E,, =~ 19.6 MeV
*3 Also measured for 13 McV = E,, = 21 MeV

CESIUM

Cs33(n, 2n) Cs'»
1550 -1 250

1289 4 130

vl

cf. 38-86alm

cf. 29-65a8

Cs'33(n, p) Xe' 4 Cs'*(n, pn) Xe'®

13.1 -- 1.3 by evapo-
ration 2.1 - 0.2 by

dircct processes

Cs'3(n, np) Xe'®

1.3 4- 0.2
Cslzm(n, Hc:’) 131
< 0.15 —
Cslti:i(n, 2P) Ii32
< 0.005 —
CS“”(IL, ,J_) T30
1--0.3
1.9 + 0.2
1.08 - 0.13

— 130 —

ef. 53-127d2

cf. 52-127¢1

cf. 27-59:i3
cf. 49-115i2

ef. 53-127:2

VI IX

Cs,CO; powder

Cs,CO,



55-133k1 Bol 1LV — 14.1 4 0.1*

* Also measured for 13 MeV = E,; = 21 MeV

0.02 - 0.004

VI

Cs'33(n, na) I'*®

— 131 —

VIl

of. 53-127k1

VI

1X



56-134alm

56-136alm

56-136b1

56-136b2

56-138alm

56-138bH1
56-138b2

56-138b3

56-138ilg

56-138ilm

I

W60 1

W60 I

W60 I

C59 11

W60 I

W60 I

C59 11

I'6l II

Fol 11

11T

38.9 4 0.1r*

28.7 - 0.2h*

13.5 4+ 0.5d*

2.6+ 0.1 min*

33 min

32.5 4+ 0.5 min*

* Measured by the authors

Iv

14.8 -4- 0.8

14.8 -+ 0.8

14.8 -+ 0.8

14.5

14.8 - 0.8

14.5 + 0.35
14.8 - 0.8

14.5

14.2 +- 0.2

14.1 -+ 0.2

v
940 -- 80
700 - 80
49 + 10
38.3 £ 4
1250 4- 100
6.3 - 2.2
2.5 4+ 1.2
2.2 4- 0.3
13 -+ 2
13 +2

VI

BARIUM

Bal 34(n, Zn) Balasm

Bal 36 (n’ 211) Bal 35m

Ba'*(n, p) Cs'

Ba'®8(n, 2n) Ba!3"m

Bal HS(n’ p) CSI38

Bal.'is(n’ <),) Xclﬂsg

Balas(n’ a_) Xelssm

— 132 —

VII

cf. 13-27b4

cf. 13-27b4

cf. 13-27b4

cf. 49-115:2

cf. 13-27b4

cf. 7-14al

cf. 13-27b4

cf. 49-115:2

cf. 13-27b11

cf. 13-27b11

V11l IX

Ba0O.; BaCl,.2HO
Ba(NO,),; thickness
30-150 mg/em?

cf. 56-134alm

cf. 56-134alm

cf. 56-134alm

BaCO,



57-139b1

57-13962

57-139b3

57-139h1

57-139:1

57-139:2

II

P33

Woul

€9 11

B62 11

W60 I

€59 11

I11

85 min

85 - 1 min*

32 min

13.5 - 1.5d4*

* Measured by the authors

115

14.8

145

14.7

14.8

14.5

Iv v VI

LANTHANUM

L‘d”g(n, P) Bal:m

- 0035 5.7 - 24
4+ 0.8 51
2.33 = 0.35
La'(n, 2p) Cs'
< 0.032 —
La'(n, «) Cs'%
- (0.8 1.3
187 - 20

— 133 —

VIl

cf. 7-14al

cf. 13-27b4

cf. 49-115:2

cf. 13-27b4

cf. 49-115:i2

Vil 1X

La(NOy),
Lua,0;:  La(NOy)s.

CIL,O; thickness 35-
180 mg/cm?®

cf. 57-13962



58-140al¢

58-140alg

58-140alm

58-140a2m

58-140561

58-140b2

58-140i1m

58-140i2m

58-142al

II

W60 I

W60 I

Wao T

Po1 II1

W60 I

C59 I

P33

W60 I

Wo6o I

111

140 -+ 10d*

65 4 10 sec*

H

40 -- 2h*

2.5 min

2.6 + 0.1 min*

32 L 2d*

* Measured by the authors

v

14.8 £ 0.8
14.8 - 0.8
14.8 4- 0.8
14.1 - 0.1
14.8 - 0.8
14.5

14.5 - 0.35
14.8 4- 0.8
14.8 - 0.8

v
3000 - 400
1800 - 400

1200 - 400

1440 4- 160
10 - 2

12,1 + 1.2
12.1 -6

9 -2

1600 -- 300

CERIUM

Cel‘“’(n, 2n) Cel39 tot

Cet0(n, 2n) Ce'*s

Ce(n, 2n) Ce'¥*m

Celdo (n, P) Lalo

Ceno(n’ a) Bal:w m

Ce''2(n, 2n) Ce't

— 134 —

VII VHI

cf. 27-59alg

cf. 27-59alg

cf. 27-39alg

cf. 13-27b8

ef. 27-59alg

cf. 49-115i2

cf. 7-14al

cf. 27-59alg

cf. 27-539alg

IX

cf. 58-140alm

cf. 58-140alm

Ce(NOy),.6H,0;
thickness 30-120 mg/

o

cm-

cf. 58-140alm

Ce(NOy),

cf. 58-104alm

cf. 58-140alm



I 11 111 v v VI Vi VIt 1X

(“Apl-rz(”7 P) T.aM!

58-142b1 W60 I 77 = 3 min* 11.8 + 0.8 52 cf. 27-39alg of. 38-1-H0alm
58-142b2 €39 11 —_ 115 9.1 = 0.9 cl. 49-115:2

Ce'2(n, pn) La'' 4 Ce"2(n, np -+ n, d) La'!

58-142¢1 B59 11 — 14.5 1.0 - 0.2 cf. 52-128¢l

Ce'2(n, 2) Ba's

58-142:1 W60 1 85 = 1 min* 14.8

H

0.8 8 -2 cf. 27-59alg el. 38-1-10alm

58-142:2 C59 11 — 145 7.04 £ 0.7 cf. 49-115:2

* Measured by the authors

-— 135 —



59-141al
59-141a2

59-141a3

59-141a4

59-141a5

59-141a6

59-14151

59-14141

II

P33

WooI

R381

F60

Rol I

Kol II

Woo I

B62 11

11

3.4 min

3.5 & 0.2 min*?

3.27 min

3.13 - 0.09 min*!

3.5 min

32 - 24"

40.2h

*1 Mcasured by the authors
*2 Also measured for 12.5 MeV == E, < 18 McV

v
14.5 -+ 0.35
14.8 == 0.8

14

13.77 - 0.20*
14.74 4- 0.27

144 + 0.3

14.8 - 0.5

14.8 + 0.8

14.7

PRASEODYNIUM

2060 - 700
2100 X 300
1768

1386 - 125

1591 4 143
1801 -- 135

1378 - 206

< 0.84

VI

PrY(n, 2n) Pyt

Pr'tt(n, p) Ce™

Pr#i(n, 2p) La®

— 136 —

Vil

cf. 7-14al

cf. 13-27b4

cf. 7-14a2

cf. 7-14a3

cf. 7-14a7

cf. 17-35a5m

cf. 13-27b4

VIl IX

ProO,

Element, PrO,
Pr(NO,),.6H,0
thickness 20-130 mg/

cm?

PrO,

Pr,0y

cf. 59-141a2






60-142al

60-142a2

60-142a3

60-14261

60-142i1g

60-142i1m

60-14351

60-14611

60-146:2

11

W60 I

R591

Ro61 IT

C59 11

W60 I

Wool

C39 11

W60 I

€39 11

111

2.5 = 0.3h*

2.53h

2.54 -- 0.05h*

140 - 10d*

65 - 10 see*

34 -+ 2h*

* Measured by the authors

v

14.8 4- 0.8
14

14.4 + 0.3
145

14.8 = 0.8
14.8 + 0.8
14.5

14.8 + 0.8
14.5

v
2060 2~ 200
2480 -- 200
2411 - 200
13.5 - 2.7
241
10 = 2
11.5 4- 2.3
8.3 - 2
2.6 - 0.4

VI

NEODYMIUM

Nd"*2(n, 2n) Nd¥!

Nd"2(n, p) Pr'#2

Nd“z(n, a.) Celdvg

Nd1~'12(n’ O'.) Cel 39m

Nle.’i(n’ p) PI-H.‘l

Nd'(n, o) Ce't3
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VII

cf. 27-59alg

cf. 17-35a3m

cf. 7-14a7

cf. 19-115:2

cf. 27-39%alg

ef. 27-59alg

cf. 49 -115i2

cf. 27-59alg

cf. 49-115:2

VIII

X

Nd,0; nat. and iso-
top. enriched Nd'4®
(84.59 9%); Nd'**°
(93.5 %)

Nd,O,

cf. 60-1424l

cf. 60-142al

cf. 60-142al



60-148al

60-14851

60-148i1

60-150al

II

W60 1

W60 I

W60 I

W60 1

III

11.5 - 0.5d*

12 .+ 3 min*

3.1 - 0.2 min*

1.8 - 0.1h*

* Measured by the authors

v
14.8 -- 0.8
14.8 - 0.8
14.8 - 0.8
14.8 - 0.8

v
2160 -= 200
3.5 - 0.8

5 1

2200 = 300

VI

Nd"8(n, 2n) Nd'¥

Nd(n, p) Pr®

Nd"(n, «) Ce's

Nd**(n, 2n) Nd"®
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Vil

cf. 27-59%alg

cf. 27-39alg

cf. 27-39alg

V1l

cf. 60-142al

cf. 60-112al

ef. 60-142al

cf. 60-142el



62-144al

62-144a2

62-152b1

62-152i1

62-152i2

62-154al

62-154a2

62-154b1

62-154:1

11

I1I

8.

+ 0.3 min*

w

Rol 11 9.4 4 0.6 min*

W58

P33

W58

W58

W58

* Measured by

6.5 -+ 0.5 min*

1.7h

1.6 - 0.3h*
47h

45 + 3h*

2.5 =+ 0.5 min*

17.3 - 0.5 min*

the authors

v
14.8 -- 0.9
14.4 - 0.3
14.8 +- 0.9

14.5 + 0.35

14.8 - 0.9
14.5 & 0.35
14.8 4- 0.9
14.8 - 0.9
14.8 @ 0.9

v V1

SAMARIUM

Sm'(n, 2n) Sm'"?

1200 4 300
1484 - 120

Sm'2(n, p) Pm'?
3.7 - 0.2

Sm'2(n, «) Nd"®
8.9 -5
10 + 2

Sm'*(n, 2n) Sm'33

< 2250 -- 900

1500 4+ 300

Sm'(n, p) Pm'>
3.5 - 0.2

Sm'(n, o) Nd!
9.3

— 140 —

cf. 13-27b4

cf. 7-14a7

cf. 13-27b4

cf. 7-14al

cf. 13-27b4.

cf. 7-14al

cf. 13-27b4

cl. 13-27b4

cf. 13-27b4

vl

Vil

IX

Sm,0, nat. and enri-
ched : Sm'%:97.29,;
Sm'32:99.7 9 ¢ thick-
ness 35-120 mg/cm?®

Sn,0,

cf. 62-144al

Sm,0,

cf. 62-141al

Sm,0,

cf. 62-144al

cf. 62-1444l

cl. 62-144al



163-15ulg

63-151a2g

63-153alm

63-153a2m

63-133b61

11

Woo I

Kol I

Woo I

K61 11

C39 11

111
15 = 1h*
13.4h
9.3 -~ 0.5h*
9.3h

* Measured by the authors

v

118 - 0.8

14.8 -+ 0.8

14.8 + 0.5

145

500 - 200

010 - 61
750 - 200
164 - 25
7.4 -2 07

EUROPIUM

Eu®t(n, 2n) Eus

Euls:’(n,, 2n) Eu152 nm

Eulsii(n’ P) S 153

— 141 —

Vil Vil

ef. 13-27bt

cf. 17-35a5m

cf. 13-27b4

cf. 17-35a5m

cf. 49-115:2

IX

Euw,0,

thickness 23 mg'cm?

ef. 63-151aly



64-156i1

64-157b1

64-160al

64-160a2

64-160a3

64-160:1

I1

C59 11

C59 11

P33

W60 I

K6l 11

W60 I

111
18h
18 - 0.3h*
17.4h

0.5 & 0.1 min*

* Mecasured by the authors

v

14.5

14.5 £ 0.35

14.8 - 0.8

14.8 + 0.5

14.8 -+ 0.8

3.22 - 0.48

11.3 + 1.7

1470 + 820

1450 - 300

VI

GADOLINIUM

Gd'*¥(n, o) Sm's3

Gd*¥ (n, p) Eu'¥

Gd'(n, 2n) Gd™°

Gd%°(n, «) Sm'5

— 142 —

VII

cf. 49-115i2

cf. 49-115:2

cf. 7-14al

cf. 13-27b4

cf. 17-35a5m

cf. 13-27b4

Vil IX

Gd,0,
Gd,0, enriched

Gd18:95.3 9] ; thick-
ness 50-200 mg/cn¥

cf. 64-160a2



635-159b1

65-159h1

II

Bo61 VI

B62 LI

60 min

1801

v v VI VII

TERBIUM

Tb'*(n, p) Gd!®

Th¥¥(n, 2p) Eu's

Lt.7 < 0.080 —_ —

— 143 —

VI

IX



66-162i1 C59 11 —
66-163b1 W60 I 7 -+ 1 min*
66-164i1 W60 I 3.7 + 0.3 min*

* Measured by the authors

Iv v VI VII

DYSPROSIUM

Dy162(n’ O() G_d159

14.5 3.56 14 0.36 cf. 49-115:2
Dy](i:}(n’ P) Tb163

14.8 - 0.8 341 cf. 13-27b4
Dy'si(n, o) Gd1s!

14.8 £ 0.8 4.5 4 0.8 ef. 27-5%alg

— 144 —

Vil IX

Element,purity 989,
thickness 80 mg/cm>.
Dy1% enriched 749
thickness 35 mg/cm

cf. 66-163b1



67-165al

67-165b1g

67-16561m

II

Kol 11

Fol II

F6l 11

11T

38.5 min

Iv

4.8 + 0.5

14.1 4+ 0.2

2100 + 2

40 - 10

10

VI

HOLMIUM

Ho'5(n, 2n) Ho'*

HO“‘5(n, P) Dywsg

Ho”’5(n, p) Dy165 m

— 145 —

vl

cf. 17-35a5m

cf, 13-27611

cf. 13-27611

Vil

IX



68-166al

68-167b1

68-168b51

68-168ilg

68-168ilm

68-170al

68-170b1

68-170i1

1I

W60 I

W60 I

W60 I

W60 I

W60 I

W60 I

W60 I

W60 I

11T
10 + 1h*
3.1 4 0.1h*

3.3 - 0.5 min*

140 + 5 min*

1.3 4+ 0.2 min*

9.8 -L 0.5d*

40 - 10 sec*

4.4 + 0.4 min*

* Measured by the authors

v

14.8 4 0.8

14.8 - 0.8

14.8 + 0.8

14.8 + 0.8

14.8 - 0.8

14.8 -+ 0.8

14.8 - 0.8

14.8 4- 0.8

1000 -- 400

2541

0.5 4+ 0.2

1402

1200 -- 500

1.8 4 0.5

1.0 - 0.2

VI

ERBIUM

El-lﬁﬁ(n, 2n) E1-165

Er'%(n, p) Ho'®?

Er¢¢(n, p) Ho'®®

Er'%(n, o) Dyt

EI'] GS(n, 0,_) Dyl(i:’) m

Er'(n, 2n) Er'®

Er170(n, p) HOITO

Er170(n, a) Dy167
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VII

cf. 27-5%alg

cf. 27-59alg

cf. 27-59alg

ef. 27-59qlg

cf. 27-59alg

cf. 27-59alg

cf. 27-5%alg

ef. 27-59alg

VIl

IX

Element, purity
> 98 9, thickness
50-180mg/cm® ;Er,0,
enriched  Er'¢®

76.99 ;Er'"*:87.3%;
thickness 35 mg/em?

cf. 68-166al

ef. 68-166al

cf. 68-166al

cf. 68-166al

cf. 68-166al

ef. 68-166al

cf. 68-166al



1 11 111
70-176al W60 1 4.2 4 0.2d*
70-176a2 Kol 11 99h

* Measured by the authors

v
14.8 -- 0.8
148 - 0.5

YTTERBIUM

Yb'*(n, 2n) Yb'%

430 -+ 100 cf. 13-27b4

786 - 80 cf. 17-35a5m

— 147 —

V1l

IX

Llement,
40 mg/em?

thickness



71-175al

17-17561

11

W60 1

C5911

14 1v v V1 Vil

LUTETIUM

Lu'®(n, 2n) Lu'™

14.8 4 0.8 1600 + 300 cf. 27-59alg

Lu'®(n, p) Yb'

— 14.5 342 4 0.51 cf. 49-115i2

— 148 —

Vi

1X



I 11 111 1v v VI vil VIl

HAFNIUM

Hf'™(n, 2) Yh'%

72-178i1 C59 11 — 14.5 20+£02 ct. 19-115:2

— 149 —



73-181alt

73-181a2: diff.

73-18lalm

73-181a2m

73-18la3m

73-181b61

11

P61 1

P33

Poo 11

S59 1V

8.15h

8h

8h

11

1v
14.1
14.1
13.88 - 0.10*
14.09 1 0.10
14.31 4 0.13
14.50 - 0.20
14.68 -- (.26
14.5 4 0.35
14.8 -- 0.8
14

* Also measured for 12.1 MeV =< E;, = 19.8 MeV

TANTALUM

Ta'®!(n, 2n) Ta¥® - tot.

2640 + 200 cf. 1-2al
1800 -- 300 for ef. 4-9a2
E, > 0.5 MeV; dQ

= 4

Ta181 (Il, 211) Tgl80m

1118 - 56 cf. 22-46a2
1132 i 56

1115 4 56

1116 - 56

1087 4 55

867 - 220 cf. 7-14al
2740 -+ 30 ef, 50-120b1

TaIBI (n, p) HflSl

2.5 £ 03 — —

— 150 —

VIIL

Element

Element

X



74-182b1

74-183b61

74-184b1

74-184b2

74-186b1

74-186b2

74-186b3

74-1806¢1

* Also measured for

II

S59 1V

S39 1V

C5911

P61 IV

C59 11

P61 IV

B39 I1

B39 11

II1 v

— 14.8

— 14.5
— 14.8
— 13.7 4 0.25*

14.5 -+ 0.3
14.85 4 0.15

— 13.7 4 0.25*
14.5 4 0.3
14.85 + 0.15

18.0 MeV == k), == 21.2 MeV

2.3 + 0.2

4.75 4+ 0.95

14 L 4

2.9 -+ 0.6

11 + 4

1.0 £ 0.2
1.4 +0.3
2.8 - 0.5

VI

TUNGSTEN

W182(n’ p) Tas2

W183(n’ P) Taiss

'Wlu(n’ P) Talst

WISS(,L, p) Talﬂﬁ

VII VIII

cf. 49-115:2

cf. 49-115:2

cf. 52-128el

Wit (n, pn) Tal® 4 Wi(n, np 4 n, d) Ta'*

< 0.04
0.11 + 0.05
0.3 - 0.15

— 151 —

cf. 52-128el

IX



75-187al

75-187H1

75-187i1

I1

Kol I

C39 11

C59 11

89.0h

111

1v

14.8 £ 0.5

14.5

14.5

RHENIUM

Re'®(n, 2n) Re'#®

1675 4+ 168 cf. 17-35a5m

Re187 (n’ P) Wis?

3.93 4 0.4 cf. 49-115:2

Re®(n, o) Ta'®

0.94 4+ 0.14 cf. 49-115:2

— 152 —

Vil



76-190i1

11

C59 11

111

14.5

1v

0.57 4 0.09

A4!

OSMIUM
Os“"’(n, a.) Wis7

— 153 —

vl

cf. 49-115:2

Vil

1X



7-191al

77-191:1

77-19361

II

K61 II

C39 II

C59 11

3.1h

111

v

14.8 4+ 0.5

14.5

o

367 £+ 5

2,43 + 0.22

2.7 4- 0.5

VI VII

IRIDIUM

Ir'*(n, 2n) Ir'

cf. 17-35a5m

Ir9'(n, 2) Re!®

cf. 49-115:2

Il.lss(n’ P) Os193

— 154 —

cf. 49-115:2

VIII

[X



78-194b1

78-19441

78-19561

78-196:1

78-198al

11

G911

91

C9 11

C59 11

11T

IV
14.5
145
14.5
14.5
14.5 = 0.35

PLATINUM

P (n“’ P) I

3.92 4. 0.4

Pt(n, «) Os'!
1.26 - 0.25

Pt“)z’)('l, p) Ir]95
2.91 + 0.3

Pt (n, o) Os!?
0.55 4- 0.11

Pt8(n, 2n) Pt'
2770 + 1500
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VII

cf. 49-115:2

cf. 49-115:2

cf. 49-115i2

cf. 49-115:2

of, 7-14al

VIII

Element



79-197alt

79-197a2t

79-197a3t

79-197a4t

79-197alm

79-197a2m

79-197b1

I1

A58 11

T60

P61 I

P61 I

T60

C59 11

111

6.06d*?

9.83h

v

14.5 £ 0.35
14.1

13.9%1
14.0
14.1
14.6
15.1

14.01 4- 0.10%**

14.31 -+ 0.13
14.50 -£ 0.20
14.81 4+ 0.31
14.01 =+ 0.10%:
14.31 + 0.13
14.50 - 0.20
14.81 - 0.31
13.9%

14.0

14.1

14.6

15.1

14.5

*1 Also measured for 8.2 MeV = E, = 15.1 MeV
*2 Also measured for 12.1 MeV == E,, == 19.8 MeV

Measured by the authors

*+ Also measured for 9.4 MeV = E,, == 15.1 MeV

\7
1722 + 460
2600 - 200
1960
1900
2110
2090
2110
2403 + 120
2420 - 120
2403 - 120
2356 -- 120
134.3 - 6.7
137.1 - 6.9
142.1 + 7.1
145.1 + 7.3
165
165
195
210
195
2.42 1 0.24

Vi

GOLD

Au'(n, 2n) Au™ - tot.

cf. 22-46a2

Au?? (n, 2n) Aulm

cf, 22-46a2

Au””(n, P) Ptmv
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VII

cf. 7-14al

cf. 1-2al

cf. 79-197alm

y-aclivily ; calibrated

Nal crystal

cf. 49-115:2

VI

cf. 22-4642

cf. 22-4642

Element

Element

IX



79-197b2

79-197f1

79-197:i1

79-197i2

79-197k1

11

P611V

Bo2 11

P61 1V

€39 11

B62 11

12d

111 v

— 14.01 -i- 0.10*2
14.09 = 0.10

14.31 = 0.13
14.50 -+ 0.20
14.68 - 0.26
14.81 + 0.31

14.93 + 0.36

14.7

— 14.01 - 0.10**

14.09 -+~ 0.10
14.31 =+ 0.13
14.50 +4- 0.20
14.68 + 0.26
14.81 - 0.31
14.93 + 0.36
— 14.5
14.7

*1 Also measured for 12.1 MeV == E,; = 19.6 MeV
*2 Also measured for 7 MeV and 12.1 MeV =E,;, = 19.8 MeV

A%

1.8 = 0.1
2.0 - 0.1
2.0 =2 0.1
2.2 .- 0.1
2.6 - 0.1
2.4 0.1
2.6 + 0.1
< 0.020

0.27 £ 0.02

0.27 -- 0.02
0.28 - 0.02
0.35 4 0.02
0.38 4- 0.02
0.46 -- 0.02

0.44 - 0.02

0.43 -+ 0.04

A
=
o

Vi Vil Vil

ef, 22-16a2

Au"(n, He?) In1®

Au“"(n, 0,‘) Ty194

cf. 22-46a2

cf. 49-115:2

Au'(n, na) Ir1®?

— 157 —

IX



80-200561

80-200:1

80-20151

80-202:1

I

C59 I1

C59 11

C39 11

C59 11

111

14.5

14.5

14.5

v

3.63 -+ 0.36

1.77 = 0.35

2.12 4 0.32

1.01 = 0.10

\4!

MERCURY

Hg200(n, p) Au200

Hg2°°(n, OL) Piiv?

Hg‘.’ol (n’ P) An2n

HgQ()2 (n’ O() Ptms

— 158 —

vl

cf. 49-115:2

cf. 49-115:2

cf. 49-115i2

cf. 49-115:2

VI

IX



81-203al

81-203a2

81-203a3

81-203b1

81-203/1

81-203k1

81-205b1
81-205b2

81-205b3

81-205f1

I1

Pol I

T60

M52

P61 IV

€59 11

Bo62 11

P33
C39 11
P61 IV

B62 11

111

12.5d

3.15d

6 min

55 sec

v

13.88 - 0.10%2

14.09 - 0.10
14.31 + 0.13
14.50 -- 0.20
14.68 -i- 0.26
13.9*2

14.0

14.6

15.1

Rel. measurement*s

14.8

14.5

14.7

14.5 + 0.35
14.5

14.8

14.7

*1 Also measured for 12.3 MeV == E;,; =~ 19.8 MeV
** Also measured for 8.4 MeV == E,, =< 15.1 MeV
*3 Also measured for 12 MeV == E,, =< 18.5 MeV

A%

1302 = 58
1302 4 58
1329 -+ 60
1321 + 60
1305 + 58
1450

1460

1560

1650
30

0.37 -+ 0.04
< 0.012
3.05 -- 0.6
6.8 + 0.7
3.0 + 0.3
< 0.010

THALLIUM

T13(n, 2n) TI202

Tl20 3 ( n, p) I-I g‘Z().'}

Tl?():}(n’ (7_) Auﬂ(l()

T1*3(n, no) Au'®

Tl205(n, p) Hg205

T1?%(n, He?) Au*3

VI

Vil

cf. 22-46a2

cf. 19-63al2

ef. 49-115:2

cf. 7-14al

cf. 49-115:2

Vil

Elcment

IX



82-208alm

82-208b1

82-208i1

82-al

II

G611

C39 I1

A58 11

111

0.81 -+ 0.02 sec*

3.1 min

* Measured by the authors

Iv

14.5

14.5

14.1

1700 + 300

0.96 -- 0.96

1.58 £ 0.27

2740 - 200

\2!

LEAD

szo&(n’ 2n) Pb207 m

rel. : cf. 29-63a
Cu®¥(n, 2n) = 620 mb

Pb2s(n, p) Ti2e8

Pb208 (n, :7) Hg205

Pbrat(n, 2n) Pb
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VII

cf. 12-24b1lm

cf. 7-14al

cf. 49-115:2

cf. 1-2al

VI

Element

Element

IX



I 11 111 v v VI A VI IX

BISMUTH

Biz®(n, 2n) Bi** - tot.
83-209q1¢ A58 11 — 14.1 2600 - 200 cf. 1-2al Elenent
83-209a2t R57 — 14.1 2300 - 300 for cf. 4-9a2
I, - 0.5 MeV: dQ2

=i b Bizew (n,2n) Bizosm

83-209a1m Goll 2.6 = 0.1 msec* 115 660 - 120 rel. s efl 29-63a ef. 12-24h1m
Cu®(n, 2n) 620 b

Biz(m(”‘, [)) P])zuﬂ

83-20901 P91 3.31 - 0.03h* 11.8 - 0.8 0.83 - 0.0 ef. 13-27b 4 Flement.  thicrkness

3156 mgoem?

83-20952 €59 11 — 14.5 1.33 - 0.26 cf. 49-115¢2
83-20953 Mol 1T — 14.8 0.7 4 0.1 ef. 11-23:2

Bizlm(”7 7_) leu;

83-209{1 1’53 4 min 165 - 0.35 1.2 - 1.0 ef. 7-14al BiO,: Element

83-209;2 P39 1 1.29 - 0,05 min® 118 0.8 1.1 -4- 0.3 ef 13-2704 Element, dizes, thick-
ness  34-36 mgcm®

83-2093 €59 11 — 14.5 0.52 - 0.08 cf. 49-115:2

83-20971 Mol IL — 11.8 0.6 ! 0.1 ef. 11-23:12

* Measured by the authors
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90-230i1

90-232al

90-232a2

90-232a3

90-232a4

II

C59 11

Poll

T60

D39 VI1I

Pol VIII

26.64h

111 Iv

— 14.5

13.88 -+ 0.10*!
14.09 4- 0.10
14.31 4- 0.13
14.50 + 0.20
14.68 4+ 0.26
14.81 + 0.31
14.93 - 0.36

— 13.9*
14.0
14.6
15.1

— 14.7

—_ 14.45 + 0.20

— 14.5 - 0.5

*1 Also measured for 12.2 McV =E;, = 16.5 MeV
*2 Also measured for 8.2 MeV==E,, =< 15.1 McV

4.5 + 1.1

1580 -+ 158
1560 <= 156
1520 - 152
1440 - 144
1400 -+ 140
1280 4 128
1255 4 125
1490
1330
1400
980

650 - 150

1230 - 60

1200 4 50

VI

THORIUM

Th?(n, «) Ra*”’

rel. :

AlP'(n, o) =7

Th?3*(n, 2n) Th?!

rel. :
o(U»sfiss.) = 1.16

rel. : cf. 16-32b2
S*(n, p) = 229 mb

Sandwich method

rel. : of. 13-27:¢
Al¥(n, o) = ?
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VII

B-activity, 27 geometry ;
prop. counter ; chem. sc-
paration. Calibration by
measurements in 4w geo-
metry

cf. 22-46a2

B-activity, 47 geometry.

Chem. separation

B-activity : chem. sepa-

ration

y-activity 215" X 2 14"
Nal erystal. Calibration

with standard sources

VIII

Mean error contains :
statisties, neutron flux

chem. separation

Error contains : o(U*8
fiss.); statistics

Error contains : sta-

tistics ; calibration

rror contains : sta-
tistics 195 calibra-
tion 3 ¢, : neutron flux
39,5 weight of the

target 19,

X

Th(NO,),. +11,0

Metal dises of 3/16"
@ and 0.040" thick-

ness

Oxyd, 2 cm?® 8.35

mg/en®



92-235b1

92-238al

92-238i1

11

C59 11

P61 VIII

C5911

111

1v

14.5

145 4+ 0.4

14.5

1.86 4 0.37

690 + 40

1.5 £ 0.3

V1

URANIUM

U235(n’ p) Pa‘l35

U‘.’.Zlﬂ(n, zn) U237

rel. : ef. 29-65a
Cu®(n, 2n) = ?

Uzas(n, o'.) Th23%

— 163 —

Vi1

cf. 20-230:1

cf. 90-232a5

cf. 90-230:1

VIII

Error contains : neu-
tron flux 3 % ; thick
source correetion 2%, ;
weight of the targ.
1 9, ; calibration 2 9

1X

Oxyd 275 mg



93-237al

93-237b1

11

P61 VIII

C59 1T

T

2.7 + 0.3y

1V

145 + 0.4

14.5

NEPTUNIUM

Np?¥(n, 2n) Np2%

390 + 40 —_ Counting of the x of Pu®*®

Np237 (n, p) U237

1.3 + 03 cf. 90-230:1

— 164 —

VI

X

Dioxyde 72 mg



94-23951

G911

111

14.5

v

3.0 4 0.5

VI

PLUTONIUM

1)u21’,9(n s p) Np‘ztifl

— 165 —

ct 90-230:1

VIII

IX






A-50
A-55
A-50
A-571

A-5T11
A-581
A-58 11

A-58 111
A-59
A-60
A-601

B-39
B-51

B-33 1
B-53 11
B-551

B-55 11

B-55 I11

REFERENCES

ADAIR R. K. — Rev. Mod. Phys., 22, 249 (1950).
ARMSTRONG A. H.,BROLLY J. E. — Phys. Rev., 99, 330 (1955).
ARMSTRONG A. H., FRYE G. M. — Phys. Rev., 103, 335 (1956).

ALLEN L., BIGGERS Jr., W. A., PRESTWOOD R. J., SMITH R. K. — Phys. Rev.,
107, 1363 (1957).

ALLAN D. L. — Proc. Phys. Soc., 470, 195 (1957).
ALLAN D. L. — Nucl. Phys., 6, 464 (1958).

ASHBY V. J., CATRON H. C., NEWKIRK L. L., TAYLOR C. J. — Phys. Rev.,
111, 616 (1958).

AVIGNON P., ROSIER L. — Compt. Rend., 247, 1849 (1958).
ALLAN D. L. — Nuecl. Phys., 10, 348 (1959).
ARMSTRONG A. H-, ROSEN L. — Nucl. Phys., 19, 40 (1960).
ALLAN D. L. — Nuel. Phys., 24, 274 (1961).

BURTT B. P. — Nucleonics, 5, No. 2, 28 (1949).

BROLLEY J. E., FOWLER Jr., J. L., STROVALLE. J. , Jr. — Phys. Rev., 82,
502 (1951).

BROLLEY J. E., Jr., FOWLER J. L., SCHLACKS L. R. — Phys. Rev., 88, 618
(1952).

BATTAT M. E., RIBE F. L. — Phys. Rev., 89, 80 (1953).
BAKER R. G., KATZ L. — Nucleonics, 11, No. 2, 14 (1953).
BELL P. R. — « Beta- and vy-Spectroscopy » Ch. 5 (1955), North-Holland Publ. Co.,

Amsterdam.

BROLLEY G. E., Jr., BUNKER M. E.,, COCHRAN D. R. F.,, HENKEL R. L.,
MIZE J. P., STARNER J. W. — Phys. Rev., 99, 330 (1955).

BLOSSER H. G., GOODMAN C. D.,, HANDLEY T. H., RANDOLPH M. L. —
Phys. Rev., 100, 422 (1955).

BAME S. J., HADDAD E., PERRY J. E., Jr., SMITH R. K. — Rev. Scient. Instr.,
28, 997 (1957).

BROWN G., MORRISON G. C., MUIRHEAD H., MORTON W. T. — Phil. Mag., 2,
785 (1957).

167



B-58

B-591
B-59 11

B-60

B-011

B-61 11
B-ol 111

B-61 1V

B-61V
B-61 V1

BLOSSER H. G., GOODMAN C. ., HANDLEY T. H. — Phys. Rev., 110, 531
(1958).

BAYHURST B. P., PRESTWOOD R. J. — Nucleonics, 17, No. 3, 82 (1959).

BARRY J. ., COLEMAN R. I'., HAWKER B. E., PERKIN J. L. — Proc. Phys.
Soc., 74, 032 (1959).

BORMANN M., JEREMIE H., ANDERSSON-LINDSTROM G., NEUERT H.,
POLLEHN H. — Z. Naturforsch., 15a, 200 (1960).

BRILL’ O. D., VLASOV N. A., KALININ S. P., SOKOLOV L. S. — Soviet Phys.
Doklady, 6, 24 (1961).

BRILL> O. D., VLASOV N. A. — Doklady Akad. Nauk SSSR, 136, 55 (1961).

BORMANN M., CIERJACKS S., LANGKAU R., NEUERT H., POLLEHN H. —
J. Phys. Rad., 22, 604 (1901).

BORMANN M., LANGKAU R. — Priv. Communication (1961), Univ. Hamburg
and Z. Naturforsch, 17a, 479 (1962).

BUTLER J. P., SANTRY D. C. — Bull. Americ. Phys. Soc., 0, 250 (1961).
BRAMLITT E. T. — Priv. Communication (19601), Univ. of Arkansas.

B-61 VII BUTLER J. P., SANTRY D. C. — Canad. J. Chem., 39, 680 (1961).

B-02'1

B-62 11

B-62 I1T
C-35
C-56

C-571

C-5711
C-58

€591

C-59 11

C-001

C-00 I1

C-011

BORMANN M., CIERJACKS S., LANGKAU R., NEUERT H. — Z. Phys., 166,
477 (1962).

BRAMLITT E. T., POULARIKAS A, FINK R. W. — Priv. Communication (1962),

Univ. of Arkansas.

BRAMLITT E. T., FINK R. W. — Annual Report, Univ. of Arkansas (1962).

Me CLURE, KENT — J. Franklin Inst., 260, 238 (1955).
COHEN A. V.. WHITE P. H. — Nucl. Phys., I, 73 (1956).

CUNNINGHAME J. G., SIZELAND M. L., WILLIS H. H. — Atomic LEncrgy
Establishment, Report AERE-C/R-2054 (1957).

COLLI L., FACCHINI U. — Nuovo Cimento, X, 1, 309 (1957).

COLLI L., FACCHINI U., JORT J., MARCAZZAN G., SONA A. M., PIGNANELLI
M. — Nuovo Cimento, X, 7, 400 (1958).

COLLI L., FACCHINI U., JORI J., MARCAZZAN G., SONA A. M. — Nuouvo
Cimento, X, 13, 730 (1959).

COLEMAN R. F., HAWKER B. E., O'CONNER L. P, PERKIN J. L.. — Proc.
Phys. Soec., 73, 215 (1959).

COLLI L., JORI J., MARCAZZAN G., MERZARI F., SONA A, M., SONA P. G. —
Nuovo Cimento, X, 17, 634 (1960).

COLLI L., MARCAZZAN G., MERZARI F., SONA P. G., TONOLLINI I, —
Nuovo Cimento, X, 16, 991 (1960).

CHITTENDEN D. M., I1, GARDNER D. G., FINK R. W. — Phys. Rev., 122,
860 (1961).
108



D-54

D-58

D-60 1
D-60 11

1591
E-59 11
E-59 111

IF-58 1
158 T1
F-60
F-01T1
IF-01 11

(-51
(;-55
G-58

-39 1

G-59 11
G-011

G-01 11
G-01 111
G-61 1V

G-02

Ji

H-54
H-55

CHITTENDEN D. M. — Priv. Commnunication (1961), Univ. of Arkansas.

DAINTON A. D., GATTIKER A. R., LOCK W. O. — Phil. Mag., 42, 396 (1951).
DUDLEY J. M., CLASS C. M. — Phys. Rev,, 94, 807 (1954).

DZANTIEV B. ., LEVKOVSKII V. N., MALIEVSKII A. D. — Sovict Phys.
Doklady, 2, 135 (1958).

DEJUREN J. A., STOOKSBERRY R. W. — Phys. Rev., 120, 901 (1960).
DEPRAY M. J., LEGROS G., SALIN M. R. — J. Phys. Rad., 21, 377 (1960).

ELLIOT J. O., YOUNG F. C. — Nucl. Sci. Eng., 5, 55 (1959).
EUBANK H. P., PECK R. A., Jr., ZATZIG M. A. — Nuecl. Phys., 10, 418 (1959).
EUBANK H. P, PECK R. A., Jr., HASSLER F. L. — Nucl. Phys., 9, 273 (1958/59).

FOWLER J. L., SLYE J. M. — Phys. Rev., 77, 787 (1950).

FORBES S. G. — Phys. Rev., 88, 1309 (1952).

FRYE, G. M. Jr. — Phys. Rev., 93, 1080 (1954).

FRYE G. M., Jr., GAMMAL J. H. — Phys. Rev., 103, 328 (19506).

FINK R. W., FRYE G. M. —— Nucl. Chem. Research (1958).

FERGUSON J. M., THOMPSON W. E., KERN B. D. — USNRDL-TR-269 (1958).
FERGUSON J. M., THOMPSON W. E. — Phys. Rev., 118, 228 (1960).

FINK R. W. — Priv. Communication (1961), Univ. of Arkansas.

FUKUZAWA F. — J. Phys. Soc. of Japan, 16, 2371 (1901).

GLEASON G. J., TAYLOR J. D., TABERN D. L. — Nucleonies, 8, No. 5, 12 (1951).
GRAVES E. R., DAVIS R. W. — Phys. Rev., 97, 1205 (1955).
GRUNDL J. A., HENKEL R. L., PERKINS B. L. — Phys. Rev., 109, 425 (1958).

GLAGOLEY V. L., KOVRIZHNYKH O. M., MAKAROYV J. V., YAMPOL’SKII P. A.
— Soviet Phys., JETP, 9, 742 (1959).

GUGELOT P. C. — « Nuclear Recactions » (1959).

GLAGOLEYV V. L., YAMPOL’SKIT P. A. — Sovict Phys., JETP, 13, 520 (1961)
GLOVER R. N., PURSER K. H. — Nucl. Phys., 24, 431 (1961).

GLOVER R. N., WEIGOLD E. — Nuecl. Phys., 24, 630 (1961).

GABBARD I'. — Priv. Communication (1961), Univ. of Kentucky.

GLOVER R. N.,, WEIGOLD E. — Nucl. Phys., 29, 309 (1962).

HEIBERG S. A. — Phys. Rev., 96, 856 (1954).
HUGHES D. J., SCHWARTZ R. B. — BNL-325 (1955).

169



H-57
H-59
H-60
H-62 1

H-62 11
H-62 II1

J-01
J-50
J-59

K-51
K-57

K-581
K-58 11

K-58 TI1
K-591
K-5911
K-59 111
K-601
K-60T11
K-611
K-61 11
K-61 111
K-62

L-52
L-56
L-58
L-59

M-52
M-53

HALING R. K., PECK R. A,, Jr., EUBANK H. P. — Phys. Rev., 106, 971 (1957).

HUDSON 0. M., Jr., MORGAN J. L. Bull. Americ. Phys. Soc., 4, 97 (1959).
HILL — UC 34-WASH-1028 (1960).

HILLE P., VONACH H., WENUSCH R. — Priv. Communication (1962), Univ. of

Vienna.
HILLE P. — Priv. Communication (1962), Univ. of Vicnna.
HASSLER E. L., PECK R. A., Jr. — Phys. Rev., 125, 1011 (1962).

IMHOF W. L. — Priv. Communication (1961), Lockheed Aircraft Corp.
JAFFEE L. — Confcrence on absolute #-counting Rep., No. 8 (1950).
JEREMIE H. — Diplomarbcit (1959), Univ. of Hamburg.

KALKSTEIN M. J., HOLLANDER J. M. — UCRL-2764 (1954).

KUMABE J., TAKEKOSHI E., 0GATA H., TSUNEOKA Y.,OKI S.— Phys. Rev.,
106, 155 (1957).

KERN B. D., KREGER W. E. — Phys. Rev., 112, 926 (1958).

KUMABE J., TAKEKOSHT E., OGATA H., TSUNEOKA Y., OKI S. — J. Phys.
Soc. Japan, 13, 129 (1958).

KUMABE J. — J. Phys. Soc. Japan, 13, 325 (1958).

KREGER W. E., KERN B. D. — Phys. Rev., 113, 890 (1959).

KHURANA C. S., HANS H. S. — Nucl. Phys., 13, 88 (1959).

KERN B. D., THOMPSON W. E., FERGUSON J. M. — Nucl. Phys., 10, 226 (1959).
KUMABE J., FINK R. W. — Nucl. Phys., 15, 316 (1960).

KOEHLER D. R., ALFORD W. L. — Phys. Rev., 119, 311 (19060).

KANTELE J., FINK R. W. — Bull. Americ. Phys. Soc., 6, 252 (1961).
KHURANA C. S., HANS H. S. — Nucl. Phys., 28, 560 (1961).

KLEINBERG J. — Los Alamos Scientific (1961), Laboratory Rep. LA-1721.
KANTELE J., GARDNER D. G. — Annual Progress Report 277 (1962), Contr. AT
(40-1), Uuniv. of Arkansas.

LILLIE A. B. — Phys. Rev., 87, 716 (1952).

LAZAR N. H,, DAVIS R. C, BELL P. R. — Nucleonics, 14, 52 (1950).
LEVKOVSKII V. N. — Soviet Phys. Doklady, 2, 182 (1958).

VAN LIESHOUT R., GIRGIS R. K., RICCT R. A., WAPSTRA A. H., YTHIER C.
— Physica, 25, 703 (1959).

MARTIN H. C., DIVEN B. C. — Phys. Rev., 86, 565 (1952).

MARTIN H. C., TASCHEK R. F. — Phys. Rev., 89, 1302 (1953).

170



M-54
M-58 1
M-58 II
M-60
M-611
M-61 II

M-61 III

N-52
N-58

P-33

P-55
P-591
P-5911
P-59 111

P-601
P-6011

P-611

P-61 I1
P-61 111
P-01 1V

P61V
P-61 VI

MARTIN H. C. — Phys. Rev., 93, 198 (1954).

MARCH P. V., W. T. MORTON — Phil. Mag., 3, 143 (1958).

MARCH P. V., MORTON W. T. — Phil. Mag., 3, 577 (1958).

MANI G. S., McCALLUM G. J., FERGUSON A. T. G. — Nucl. Phys., 19, 535 (1960).
MUNZER H., VONACH H. — M. 1. R., 538a (1961).

MUKHERJEE S. K., GANGULY A. K., MAJUMBER N. K. — Proc. Phys. Soc.,
77, 508 (1961).

MYACHKOVA S. A, PERELYGIN V. P. — Soviet Phys., JETP, 13, 876 (1961).

NERVIK W. E., STEVENSON P. C. — Nucleonics, 10, No. 3, 18 (1952).
NURMIA M. J., FINK R. W. — Nucl. Phys., 8, 139 (1958).

PAUL E. B., CLARKE R. L. — Canad. J. Phys. and Priv. Communication, 31,
267 (1953).

PRESTWOOD R. J. — Phys. Rev., 98, 47 (1955).

POULARIKAS A., FINK R. W. — Phys. Rev., 115, 989 (1959).

PURSER K. H., TITTERTON E. W. — Austr. J. Phys., 12, 103 (1959).

PECK R. A., Jr., EUBANK H. P., HOWARD R. M. — Nuovo Cimento, X, 14,
397 (1959).

PREISS J. L., FINK R. W. — Nuel. Phys., 15, 326 (1960).

POULARIKAS A., CUNNINGHAM J., Mc. MILLAN W., Mc. MILLAN J.,
FINK R. W. — J. Inorg. Nucl. Chem., 13, 196 (1960).

PRESTWOOD R. J., BAYHURST B. P. — Phys. Rev., 121, 1438 (1901).
POLLEHN H. — Diplomarbeit Univ. of Hamburg (1961).
POLLEHN H., NEUERT H. — Z. Naturforsch., 16a, 230 (1961).

PRESTWOOD R. J., BAYHURST B. P. — Los Alwumos Scientific Laboratory,
La-2493, TID-4500 (1961).

POULARTKAS A. — Priv. Communication, Univ. of Arkansas (1961).
PECK R. A. — Priv. Communication (1961).

P-61 VII POLLEHN H., PEUCKERT K. H. — Kernphys. Rundberichte No. 36 (1961),

Karlsruhe.

P-61VIII PERKIN J. L., COLEMAN R. F. — Reaktor Scicnce and Technology, 14, 69 (1961).

P-62

R-52
R-561
R-56 11

POULARIKAS A., GARDNER D. G. — Priv. Communication, Univ. of Arkansas
(1962).

RIBE F. L. — Phys. Rev., 87, 205 (1952).
RIBE F. L. — Phys. Rev., 103, 741 (1956).
ROSEN L., ARMSTRONG A. H. — Bull. Americ. Phys. Soc., 1, 224 (1956).

171



R-56 1IT ROSEN L., STEWART L.

R-57
R-58 1
R-58 11
R-59 1
R-59 Il
R-60
R-611
R-01 II
R-62

5-571
5-58

S5-591
S-59 11
5-59 111
5-39 IV
S-60
S-611
S-01 11

S-62

T-58
T-60

V-57

V-0l

W-53

W-58
W-60 I
W-60 11
W-611

Los Alamos Scientific Laboratory, Report LA-2643
(1956).

ROSEN L., STEWART L. — Phys. Rev., 107, 824 (1957).

RAYBURN L. A. — Bull. Americ. Phys. Soc., 3, 337 (1958).
RAYBURN L. A. — Ball. Americ. Phys. Soc., 3, 365 (1958).
RAYBURN L. A. — Bull. Americ. Phys. Soc., 4, 288 (1959).

ROALSVIG J. P., HASLAM R. N. H. — Canad. J. Phys., 37, 499 (1959).
REED C. H. — Thesis, Univ. of Utah, TID 11929 (1960).

RAYBURN L. A. — Bull. Americ. Phys. Soc., 6, 462 (1961).
RAYBURN L. A. — Phys. Rev., 122, 168 (1961).

RIBE TF. L. — Fast Neutron Physics II (1962).

SE HEE AHN, ROBERTS J. H. — Phys. Rev., 108, 110 (1957).

STROMINGER D., HOLLANDER J. M., SEABORG G. T. — Rev. Mod. Phys., 30,
585 (1958).

SCALAN R. S., FINK R. W. — Nuecl. Phys., 9, 334 (1958/59).

SCHMITT H. W., HALPERIN J. — Bull. Americ. Phys. Soc., 4, 385 (1959).
SAILOR V. L. — WASH-1021 (1959).

SAILOR V. L. — WASH-1018 (1959).

STOREY R. S., JACK W., WARD A. — Proc. Phys. Soc., 75, 526 (19060).
SEEMANN K. W., MOORE W. A. — Bull. Americ. Phys. Soc., 6, 237 (1961).
SAKISAKA N,, SAEKI B., TOMITA M. — J. Phys. Sec. Japan, 16, 1869 (19601).
STROHAL P., CINDRO N., EMAN B. — Nucl. Phys., 30, 49 (1962).

TERREL J., HOLM D. M. — Phys. Rev., 109, 2031 (1958).
TEWES, CARETTO, MILLER, METHAWAY — UC 34-WASH 1028 (1960).

VERBINSK1 V, V., HURLIMANN T., STEPHENS W. E., WINHOLD E. J. —
Phys. Rev., 108, 779 (1957).

VONACH H. — M. L. R.. 545a (1961).

WALTON, THOMSON, CROALL — Atomic Encrgy Establishment, Rep. AERE-C/
R-1136 (1953).

WILLE R. G., FINK R. W. — Phys. Rev., 112, 1950 (1958).
WILLE R. G., FINK R. W. — Phys. Rev., 118, 242 (1960).

WEIGOLD E. — Austr. J. Phys., 13, 186 (1960).

WENUSCH R., VONACH H. — Priv. Communication (1961), Univ. of Vienna.

172



W-01 I WILLTAMSON C. F. — Phys. Rev., 122, 1877 (1901).

W-62

Y-537

7-50
7-50
7-01

WEIGOLD E. Nucl. Phys., 32, 106 (1962).

YASUMI Sh. — J. Phys. Soc. Japan, 12, 443 (1957).

ZUMWALT J. R. — Atomic Energy Commission Rep. ALCU-5607 (1950).
ZABEL C. W. — WASH-191 (1950).

ZYSIN Yu. A, KOVRIZHNYKH A. A., LBOVA. A, | SELCHENKO L. J.

Soviet J. Atomic Energy, 8, 310 (1901).


















	Table of contents

